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One thing | should have gotten used to by now is the persnickety nature of 
this APA. Note that the page count this time is just the reverse of the last issue 
(sans post-mailing). | like to see the larger digit out in front** | don't need to 
harp on the matter of maintaining regular contributions. Right now, I'd rather hear 
a bit more often from those of you we generally hear from only twice a year. 
| think the rest will take care of itself. 

Our ninth mt al will have passed by our next issue (we started in June of 
1979), but | hope we'll celebrate with another big issue. (I'm working on a cover now.) 
This is probably thé,last issue that'll come out of San Diego. |, the Center for 
spaced Research, ane its denizens expect to relocate in August, with AT 61 possibly 
collating at Worldcon. More on that elsewhere. Enjoy the spring! 
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via Gen. Guisan 21a, 6830 Chiasso, SWITZERLAND 
via Raff. de Grada 10, 20125 Milano, ITALY 


I generally do have a lot to say, but severely lack the time to 
write it down. That is the reason for my long absence from 


these pages. It is only due to my joint membership with Valli. 
that these long absences have been tolerated, otherwise I would 


probably have been dropped a long time ago. 


Apatech 58 just reached us. A skinny anaemic little pamphlet | 


with only 9 (nine!) sheets. I hardly recognized the apa that I 
learned to love. I guess the voice of conscience spoke to me 
and reminded me that the waning apa is not only other people's 
fault. 


Title change... 


I decided to retire "Technology for the Mensch”. It's a 
suitable title for a technical APA. However, it's not really 
Suitable for things I write about: technology is not the 
primary topic of my contributions. I looked therefore for a 
different title, suitable as well, but with a different 
emphasis. 


The new title presented itself to me recently, when I went 
through my old -books at my parent's place in Milan. The 
absolute first science fiction I have ever read is a book in 
German entitled "Der Mann von ODruben", in English that 
translates to something like "The man from yonder". I might 
have been thirteen or fourteen years old when I read it: just 
one book of many that my random mind got hold of. It's a hard 
cover: I think my parents got it somewhere in a remainder's 
bookstore and it probably sat forgotten on the shelves until I 
got hold of it. I liked. it very much, though. I did not 
recognize it as Science Fiction then, in fact I would not have 
known what Science Fiction was. To me it was just another 
novel, although one of a different kind, but for a while I was 
eee everybody who cared to listen how much I liked that 
ook. 
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A year or two later I got a classmate at school, Michael 
Schafer, who in fact was a Science Fiction nut. Again, I still 
didn't know or care about Science Fiction, but I think I must 
have told him about “Der Mann von Druben" and how much I liked 
it. Michael later introduced me to Perry Rhodan stories, but 
that is an entirely different story. Meanwhile, Michael lent me 
the sequel to the book I liked so much. The title was "Die 
nackte Sonne", which translates to English: "The Naked Sun” 
(hint!). I liked that too. In fact I remember that I got 
teased by some class mates of mine, who most certainly did not 
understand what I was reading and how reading could be fun. 
Their "“teasings" somehow transposed the title of the book into a 

sexual allusion and gave me a hard time with it. I am glad to 
Say that this did not spoil my enjoyment. Soon other Science 
Fiction books followed, and I started to get a bit more serious 
about it. 


It was only many years later that I found Science Fiction to be 
not only literature, but also a sub culture. And one of the big 
shots in this sub culture was Isaac Asimov, the author of my 
first Science Fiction book. Yes, you guessed it, "Der Mann von 
Druben” is the title under which "Caves of Steel" was published 
in Germany. The book is published by "AWA-Verlag, E. F. Flatau 
& Co. - MUnchen 8", a totally obscure publisher. The author is 
given as a J. Asimov, and any association with the I. Asimov 
that we all know might have appeared entirely fortuitous if it 
wasn't for the peculiar last name and the fact that I reread the 
English original sometimes later recognizing the content of the 
book. " 


I might not have chosen "Caves of Steel" as the title for my 
contributions to this APA. "Der Mann von Druben", however 
carries much more meaning for me. It also seems somewhat 
appropriate for a contribution from overseas. 


About myself... 


I am knee deep in the consulting business. If I wouldn't be 
living it, I'd be thinking that a life like this does exist only 
in the warped minds of cheap novelists. The high point of the 
last few month was Easter Weekend, where Valli and me actually 
managed to sleep four nights in a row in the same beds (ours!). 
That ee really good and reminded us that there is life after 
travel. 
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I am working for an outfit called “Arthur Andersen & Co.". More 
than an outfit, it really is a worldwide empire of consulting 
and auditing activities. I have some country wide product 
responsibility inside this company. This leads to quite some 
activities in different cities over the Italian "boot" which 
need to be knit together. Headquarters for the business in 
Italy are in Milan. Right now I have two clients: one in Verona 
and one in Rome. I am also following up on ancillary activities 
in Bologna. Occasionally, there are unrelated meetings and some 
fire fighting sessions in various areas. Training is in St.. 
Charles, Illinois. I am now also trying to join forces with a 
French team in Paris and an American team in Chicago / New York. 


This kind of "distributed processing" leads of course to a very 
dynamic lifestyle. I have a company apartment in Verona. I am 
about once a week in Rome and once a week in Milan. About once 
a fortnight I am in Bologna. Most of my working hours are right 
now spent in Verona. In Milan we stay with my parents. There 
we have our official, legally recognized Italian address. Our 
real home is in Chiasso, Switzerland. Although Chiasso is in 
commuting distance from Milan, due to our actual working pattern 
we rarely spend weeknights there. 


====[Valli with a spousal note: here is my travelling sideshow. 
My office is in Milan too. My main client is in Rome, which is 
a friendlier and easier-to-find-fellow-Americans-in city than 
Milan. When I get bored, I can go to other cities, like 
Bologna, for marketing or to Verona to meet Joa for dinner or 
work over the weekend. And there is St. Charles too, where I've 
been sent 3 times in 4 months now. And we do go to Chiasso, 
sometimes just to get the mail or put something in storage, 
other times to eat out on our balcony and enjoy the view of the 
mountains and the church tower. For now, Rome is first on my 
hit parade of Italian cities, but Chicago still seems to be 
number one of my worldwide all-time favourites. ]==== 


Now that I have explained where I do my business, I still need 
to explain what I do for business. The buzzwords are: 
Management Consulting. This of course means many things, not 
all of which I have experience in. I have experience in 
developing, installing and maintaining software on large 
mainframe systems. Due to a _ large installation base, these 
main-frames are mostly "big blue". As an accessory, I also know 
smaller systems and understand how they can communicate with the 
main-frames. On this type of systems I am responsible for one 
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particular System Architecture which we both sell and use to 
produce customs software. In Verona I am also. Technical 
Director of a wholly owned subsidiary where we produce software 
for the banking industry using the above mentioned System 
Architecture. All this keeps me very busy and fourteen hour 
days are not as rare as I wish. 


About Valli... 


Valli has already added a comment above, in her “spousal note". 


This comment explains a lot of what I had to say. However I 


wish to underline the obvious: we got all the processing done 
that needed to be done in order to get Valli employable in 
Italy. She works now in the same firm I am working in, 


====[spousal note: The heck I do. I work for the same firm 


(AA&CO.) that I used to in Chicago. You just happen to work for 
the same firm, just like you used to as well. I got my job on 
my credentials, not on your connections. We just happen to be 
two of their best and brightest is all. J==== but pursues a 
different line of business than I do. Valli provides services 
in Education Consulting, that is pedagogy applied to Technology 
Transfer. Valli's activity typically goes hand in glove with an 
installation. Where other folks put the system in, Valli's 
group will develop a way in which the use of that system can be 
properly taught to the appropriate audience. Things are 
actually not as simple as this, but I believe the example above 
gives a pretty good idea. 


====[spousal note: If anyone cares, Education Consulting 
actually regards itself as a specialized Change Consultancy; 
that is, change (organizational, management or otherwise) 
resulting from use or application of technology. We actually 
have three areas of the practice: Organization Change, Knowledge 
Transfer and Technology Assimilation. I, of course, like 
Dlaying with technology and like to think that is my area, 
especially Computer Based Training; but then again maybe I still 
prefer plain simple systems design and building. Enough of the 
marketing spiel. J==== 


Now, you might ask, if both people are in so many different 
places, do they still find time to be together? The answer is: 
Yes. The secret: co-or-di-na-tion. It is not said that family 
life has to take place always in one single location. The 


6 “wy ab 


ckkkkkkkecKkkkkkcKKKR aaa IKK 


xk §=April 1988 page 05 of 13. *** 
kk« kk 
wk DER MANN VON DRUBEN wk 
kek kkk 


***k by Joachim Schurmann, HB9/KAQWGP *** 


HARKER KREEAEKEREEREKREKEREKEKKKKKE 


nights we spend away from each other are actually pretty few. 
Generally we manage to coordinate activity ina fashion to see 
our Roman clients at the same time, so we can stay in Rome 
together. © Or, when I do have to be in Verona, Valli will try to 
be somewhere close, like Milan, so that overnight we can commute 
and be together. Since in our current position we are both 
managing our own time, we can largely organize our business in 
order to allow for some private life together. 


Valli is starting to get the hang of Italy. By now she speaks 
Italian rather well. There was recently a meeting in Riva del 
Garda where Valli got to make a presentation in Italian. She 
really impressed people with her style, and they were amazed at 
her excellent language skills. I had people telling me 
spontaneously about how Valli brought the audience out of 
lethargy. Valli also likes the food here very much. McDonald's 
is out, three course Italian lunches are in (when compatible). 
She also has developed quite a discerning taste for wine. 
California Chablis is out, light table wine is in (e.g.: Soave 
or Tocai Italico). All this does not prevent Valli from missing 
American company, since people around here are quite different 
from what she is used to, but we are working on that too. 


Travelling... 


As I said, we travel a lot. Most of my travel is done by 
train. There are plenty of trains here and they do work. We do 
not own a car and we are probably not going to buy one soon. 
Public transportation goes almost anywhere anybody could want to 
go. Fuel and taxes are high. Weekend car rental prices are 
not. If we feel we have to have a car on weekends we can get 
one easily. On business days a car would actually be 
impractical. There is no way I am going to drive once a week 
from Milano to Verona to Rome and back, through the fog ridden 
PG Valley and the accident prone Appenine Highway, which despite 
its nickname, Highway of the Sun (Autostrada del sole), is 
probably killing more people every year than the Dan Ryan Since 
its construction. 
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But travelling by public transportation has its night sides 
too. One has to get used to the fact that because of its 
visibility, public transportation is an excellent forum for 
labour action. Since we arrived here, there have been a variety 
of strikes that affected both the trains and the airlines. 
Although both kinds of transportation are government controlled 
and government operated, they are “served" by different unions. 
Therefore it happens very rarely that railways and trains are on 
strike at the same time. By skilfully planning one can get 
places in spite of most labour actions. 


In case of strike, aeroplanes are hopelessly grounded. Since 
strikes are often happening in some obscure but crucial service | 
category like shuttle bus drivers (passengers are driven from 
the gate to the plane), luggage haulers, or maintenance 
mechanics, chaos in the airline industry is quite easy to 
generate and in fact happens quite often. 


ALITALIA is the Italian international airline. Here is an 
ALITALIA joke, such as Italians like to tell each other. Two 
guys are hanging out at the airport. Asks one: "Do you know 
what ALITALIA stands for?" - "Let me guess," says the other, 
"Service, Dependability, Trust..." - "No, you got it all wrong," 
interrupts the first one, "“ALITALIA stands for Always Late In 
Time, Always Late In Arrival." _ 


Trains need much less services in order to function properly and 
are therefore much less exposed to labour action. In addition, 
trains are regarded as a national strategic resource and are not 
allowed to grind to a complete halt in the first place. Strikes 
May generate huge delays and significant reorganizations of 
train schedules, but a minimum of trains will always run. If 
there are not enough train men around to keep this skeleton 
service going, military engineers will take over and run the 
trains. Since trains are deemed to be a significant resource in 
European warfare, there is always properly trained military 
personnel on hand, to replace all train related functions. I 
have travelled several times on trains run by military 
personnel. These trains are often driven on sight and are 
therefor very slow. They also stop at stations you never knew 
existed and don't care to remember either. But they will get 
you along the major railway trunks. And if you have the good 
sense of adequately planning for appropriate delays, it's even 
possible to make it on time to business meetings. 
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To tell the truth, train service has improved a lot in the last 
years. Trains are getting to be so amazingly on time, that I am 
reminded of the Swiss railways. Only, the Swiss railways are 
virtually always on time, whereas the Italian railways are only 
often on time, but that is a huge improvement over several years 
ago, when they were always late. One like went to the station 
ten minutes after the scheduled departure time and could be 
confident to still make a train with lots of time to spare. 


About technology... 


I am still a radio amateur, but I don't get much on the air 
these times. I am moving around too much. I bought myself a 
2m/.75m two bander 5W hand-held from YAESU, to carry with me 
when travelling. Like a fool, however, I let my temporary 
Italian amateur license expire, and now I am waiting for my 
permanent license with India-Kilo-2 call letters, without being 
able to currently use my equipment in Italy. In Switzerland I 
have obtained a temporary Hotel-Bravo-9 permit. Unfortunately I 
am not often enough home to actually do something meaningful 
with it besides just “having” it. 


A new variation of my hobby is coming into being. Valli would 
very much like to receive English speaking TV transmissions. We 
have identified a possible relays station for such services. By 
studying the 1988 WRTH (World Radio TV Handbook = Boy Scout 
manual for short wave listeners) it has also come to our 
attention that some TV stations from the British Islands are 
broadcasting via  INTELSAT and EUTELSAT to the European 
continent. Now I am trying to learn about these things in order 
to understand whether it is possible to receive these stations 
and how to go about doing it. I already sent a request for 
information to one of these stations (SUPERSTATION, London, 
U.K.) and will see where I get. from there. I'll keep you 
posted. 


Another interesting note: Valli has caught on to short wave 
listening. She actually went out and bought herself a SONY 
ICF-2010: state of the art technology for portable short wave 
receivers. “We mostly hear BBC (British Broadcasting 
Corporation) with it, and we hear it very well. Go ask Valli 
for some BBC frequencies and she will quote you some by hart. 
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About Teas... 


When I started these comments about teas (August 1987; published 
in a preceding APATECH issue), I was sitting in Valli‘s company 
apartment in Puerto Rico, looking south over the countryside, 
training for my latest ham examination and meditating on how to 
organize things in order to ensure a proper transfer to Italy. 


Now, that I will pursue this subject further, I am sitting on a 
slightly foggy morning at the living room table in my apartment 
in Verona, via Fra Giocondo 79. From here I see part of the | 
city with the Alps looming above it. A view that is not too 
different from the view I had in Puert Rico, a view of San Juan 
with the mountain ridge at the horizon. But the circumstances — 
under which I am operating are so very changed. 


In Puerto Rico I was on a "sabbatical", not caring to be 
employed and expecting Valli back home every evening. Today 
Valli is in the States and I will be on the job sometime before 
nine o'clock. It's fairly high pressure: lots of things to get 
done before tomorrow; and tomorrow I will be in Rome. In the 
background plays BBC World Service, five o'clock news, talking 
about a highjacked Kuwaiti aeroplane, an ammunition dump blowing 
up in Islamabad, and the latest row between Israel and its 
native Arabic population. | 


I am also getting ready for breakfast. And guess what: in the 
kitchen a pot with tea is slowly steaming: locations have 
changed, habits have not. This shall introduce us to how I like 
to prepare my teas. 


It's a common wisecrack to say that there are two ways to 
properly prepare a tea: the British way and the wrong way. I do 
like British teas, but as you will see, I rarely prepare them 
the British way. 


The British will prepare the tea in a porcelain or possibly 
pottery tea pot. Water is brought to a boil. When boiling, a 
bit of water is poured into the pot to warm the pot. After a 
few seconds, when the pot is warm, the water is poured out 
again. Now tea is added to the pot, boiling water poured over 
it and a loosely fitting lid is placed on the tea pot. After 
about five minutes the tea will be ready to serve. The rule of 
thumb is: add one tea spoon full of tea for the pot and one for 
each cup of tea that is being prepared. We generally would 
expect to obtain from two to six cups of tea from a single pot. 
I might assume that the ancestors of our friend Bill Higgins 
have prepared their tea this way for generations. 
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The advantage of this technique is that the taste of the tea is 
very much determined by the tea quality, and not by the brewing 
technique. This makes it rather fail safe. However, on the 
other hand, one is also limited in the creativity. One cannot 
make a full-bodied cup of tea out of a tea quality that was not 
intended for it, or introduce any sort of other variation. 
Personally, I prefer using this technique only for the scented 
teas, like, for example, the Earl Grey. 


My usual brewing technique is different, and I demonstrated it. 
recently as guest at Bill Higgins' place, during breakfast with 
Bill and Berry. The tea came out rather enjoyable and I like to 
believe that the demo was successful. 


I like to brew my teas in a large cookpot, the kind one uses on 
stove tops. Avoid cheap aluminium pots: they might give off 
taste. Also avoid Cornigware or glass, they are a bear to 
clean. Enamel and steel pots are probably best for this 
purpose. Avoid bell shaped pots (i.e. carafes, tea pots, etc.) 
that can generate a fishbowl effect: lots of volume but little 
air surface. A tea needs air to properly develop taste. An 
honest cylindrical pot will therefore do just fine. 


Pour water in the pot and heat it to a boil. Then lower the 
flame until the boiling stops. The flame should be just low 
enough to avoid boiling, but keep the water as hot as possible 
below the boiling point. Now it's time to add the tea. Before 
we do that, let me express a warning: If one puts small crumbs 
of anything into a _ liquid that is just about to boil, one may 
find the liquid seething with steam where the crumbs are 
introduced. The steam likes to escape very fast. Now, if you 
are using a _ bell shaped container, as mentioned above, this is 
the moment to cease and desist. If you don't, boiling hot water 
may just come shooting out of year tea pot, with unpleasant side 
effects on walls, clothing and exposed skin. However with a 
regular kind of pot no such effect will be noted. 


Adding the tea is very simple. The choices behind it are not. 
The way you add the tea will depend on the kind of cut which you 
are uSing. If you are using "broken" tea, whose dried "leaves" 
will not exceed a millimetre in length, a vigorous shake of the 
teaspoon transports the leaves beyond the surface tension of the 
water. If you are however using any kind of tea with fancy long 
leaves, you might have to fight a little battle to push the 
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leaves under water until they are soaked enough to stay under by 
themselves. Please keep in mind that water will evaporate 
during steeping. Water will also be retained by the strained 
tea leaves. You should therefore start out with a bit more 
water than you need tea. For the sample case below, I might 
suggest to use about a third more water than you expect to have 
tea. 


The quantity of tea you take depends very much on the type of 
tea you are using and the effect you are 'seking to reach. As a 
rule of thumb take a teaspoon full per tea cup, for about 
fifteen minutes of steeping time. This will work well on any 
average English type tea, and with time you will develop your | 
own taste and get a feel for the duration. Remember not to put 
a lid on your tea while it is steeping. In most cases this will 
ruin the taste and turn it into something that we call "wet 
dog", since some tea types ends up tasting just the way a dog 
would smell after getting rained on. 


The amount of tea required is inversely proportional to the 
duration of the steeping. The amount of water required is 
directly proportional to the duration of the steeping. The 
longer the steeping, the smaller the amount of tea and the 
larger the amount of water used in the process, the milder will 
the resulting tea be. The inverse is also true. In fact, it's 
true to an extreme. If you briefly boil the tea while steeping 
it, chances are it will increase bitterness. This brings us to 
another thing to watch out for when adding tea to the tea 
water. Tea leaves will tend to swim beneath the surface of the 
water. They might therefore prevent the heat from escaping from 
the pot. As a result, the water might start boiling and spoil 
the tea. The antidote: stir until the leaves are sufficiently 
soaked aS not to cling to the surface. They should be in 
suspension above the bottom of the pot and move gently with the 
currents of the heated water. 


Now you can combine these variables with the tea you like to use 
and "customize" it. For use with milk and sugar you may want a 
tea with a touch of bitterness. That means that you should use 
comparatively little water with a relatively short steeping 
time. If the tea type which you are using is extremely mild, a 
short boil will help you to adjust for the required tea. If you 
like to have your tea straight, you may want to brew for 
mildness, i.e. steep a long time with lots of water and very 
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little tea. Please be aware that you can brew for the desired 
taste only within reasonable limits. You won't be able to take 
what I called a “samowar" tea (i.e. extremely mild, e.g. 
Russian) in my preceding contribution and make a milk and sugar 
tea out of it. But you can chose to stress any of the taste 
aspects that are already present in a tea. 


Now, at this point I must admit that the whole tea brewing 
process sounds as if it should take the better part of the day 


to come out right. It's not true. You may be somewhat confused. -— 


the first few times, but once you get a handle on the parameters 
it won't take you longer than the traditional tea brewing 
process. In fact, with time you will discover some significant 
advantage of this process. If you organize properly for 
example, you start the tea in the morning when you get out of 
bed. Then it can steep while you shower and get dressed and 
will be ready for breakfast before you leave home. Since it's. 
sitting on a small flame it'll always be hot. Since the flame 
is set below the boiling point the tea will mot spoil if you get 
delayed under the shower. The same considerations do work of 
course for any time of day. I chose the morning as an example 
because that is when I will typically have my tea. 


Enjoy! 


To emulate a clock... a BASIC program 


In moments of utter frustration I do the most unusual things. 
Occasionally I just sit down and I write myself a program. 
Sometimes the results are interesting. Lately I wrote a program 
in BASIC to display an analog clock face on the computer 
screen. The clock is coupled to the internal clock. It even 
makes ticking noises. 


I am using this clock now as LOGON screen. When I switch the PC 
on, it automatically boots itself into this program and displays 
a time, until some manual intervention makes another program 
selection. 


I have a 12MHz CPU and with this speed the clock looks fine. 
Just for the heck of it 1 loaded the program on a PC with a 4 
MHz CPU and found that the hands were lagging behind the time. 
So if you have an older computer, this program may somewhat 
unsuitable. 


Here 
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is the program. No copyright claims. Feel free to use it 


if you wish. 


QO REM****** analog clock HIKKKKKKKKKEKREKEKEKKEREKEK 


1 SCREEN 2 
2 CLS 


100 
101 
110 
120 
130 
140 
200 
201 
210 
220 
230 
240 
250 
260 
2/0 
280 
500 
501 
510 
599 
1000 
1001 
1002 
1010 
1020 
1030 
1060 
1099 
2000 
2001 
2002 
2010 
2099 
2100 
2110 
2115 
2120 
TH 


REM* ak ae ] 


REM****** initialization and housekeeping 
X=320:Y=100 : SPREV=1 :MPREV=0 : SAVM=0 : HPREV=1 
SECSTR$="bm320, 100b12bu87u010r1d010r1u010r1d010r1u010r1d010" 
MINSTR$="bm320, 100b12bu10u072r 1d072r1u072r1d072rtu072r1d072" 
HOUSTR$="bm320, 100b1 2bu10u050r1d050r1u050r 1d050r 1u050r1d050" 
REM kkkkkk 
REM ****** draw clock body 
CIRCLE (X,Y),10:CIRCLE (X,Y),235:CIRCLE (X,Y), 205 
FOR Z=0 TO 360 STEP 30 | 
DRAW "ta=z;bm320, 100b1235c1;120" 
NEXT Z 
FOR Z=0 TO 360 STEP 6 
DRAW "ta=z;bm320,100b1200c1;105" 
NEXT Z 
LOCATE 13,7:PRINT "9":LOCATE 13,74:PRINT "3" 
REM kkkkkk 
REM *****%* control time changes 
IF T$><TIME$ THEN T$=TIME$: GOSUB 1010: GOSUB 2010 
GOTO 510 
REM kekkkk 
REM *****% Control of seconds hand 
REM ****** positiom hand, delete position and make sound - 
SEC=VAL(MID$(TIME$,7,2) )*-6 
SOUND 100,.05 
DRAW “cOta=SPREV;Xsecstr$;" 
SPREV=SEC:DRAW "cita=SEC;Xsecstr$;" 
RETURN 
REM. ****xx% 
REM ****** control hour and minute hand 
REM *xxexex if MM have changed, initiate graphic change 
IF SAVM><VAL(MID$(TIME$,4,2)) THEN GOSUB 2110 
RETURN 
REM kKkekkkKX 
SAVM=VAL(MID$(TIME$,4,2)): MIN=SAVM*-6 
REM GOSUB 10110 
HOU=VAL(MID$(TIME$, 1,2) )*-30:HOU=HOU+(MIN/12):1F HOU<-360 
EN HOU=HOU+360 
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2140 SOUND 1000, .1 

2150 DRAW "cOta=mpreV;Xminstr$;" 

2160 DRAW "cOta=hpreV;Xhoustr$; " 

2170 MPREV=MIN:DRAW "cita=min;Xminstr$;" 
2180 HPREV=HOU:DRAW "c1ta=hou;Xhoustr$: " 
2199 RETURN | 


Mailing Comments (#57, #58) 


I am not big on mailing comments. But there are a few things 
that I wish to note: , 


Bill Higgins: Re #57: I like your cover. Without the quote on 

@ index page it wouldn't have been half as good, but as it is 
it's great. Re your comments: // Re tea collection: 
Completing essay in current edition. Also: There is no "right" 
and "wrong" way to make tea. There are just different ways to 
make tea (besides, maybe, having Earl Grey with cream!). // High 
Tea at Fortnum and Mason's is nothing more and nothing less than 
a fancy way to have Tea. The “high" point of this event is 
actually not the tea; it's the formal service at the tables and. 
the very British atmosphere. Valli likes the scones with 
Devonshire cream. For those of you who are wondering: Scones 
are a type of sweet roll. Devonshire cream is a very thick 
cream, which is almost butter, but not quite. Together with 
scones and Devonshire cream Fortnum and Mason's serves an 
excellent strawberry preserve that can be poured on top of the 
cream. Not a healthy snack, but a very tasty one. // The state 
of the Eurotube: They are still bickering about something or 
other, but as far as I know they got it financed. // Re yr cmt 
to Valli re Star Trek: Do you realize that Star Trek for me is 
normal in Italian. Scotty does carry his Scottish accent 


through, though. 


Annette Kavanaugh: Re #58: Love your Klein Pot. No idea how you 
reamed up that idea, but I think it's great. Of course it helps 

when one can draw. // Your "chicken scratching" cartoon at the 

beginning of the Parenthetical Perambulations is just delightful. 


THERE IS STILL ROOM FOR A SHORT NOTE: Congratulations Barry, we 
are all so very proud of you. 


CRUMBCRUNCHERS, INC. 


Susannah West and David Powell 
P.O. Box 98 
Ripley, OH 45167 
513-392-4549 


Early January 1988 


It's been awhile since I/we have written anything here, and a lot of things have happened in the 
interim. One of the biggest things is that we finally have a house! Actually, it's the same house we 
were writing about at the beginning of 1987, and whose loss we were bemoaning. It took a long 
time to get everything sorted out, but finally, we are home owners. 

Of course, we aren't moved yet! Our landlord is forcing our hand a bit, as he wants to start 
wallpapering for new tenants tomorrow. This is something that should have been done several 
years ago, but his interest was rather minimal until now. — 

What we are doing at the new house is tearing up linoleum, and painting. Oh, and moving our 
books, which is a surprisingly large task. We have books squirreled away in every room of the 
house, on any topic you could name. Plus an inordinate number of comic books. We've already 
moved several boxes of books, but there are probably a couple dozen boxes yet to go, most of 
which are not packed yet! 

I began this task categorizing all the books. History books went in one box, outdoor education 
and field guides in another. A box for novels, a box for poetry. Being organized swiftly went by 
the board, however. I probably won't get organized again, either, since I have four bookcases to 
empty yet. 

Also on the new events front, Dave has decided to go back to school to work on his MBA. 
Xavier University in Cincinnati has a very intensive weekend MBA program for executives. 
Intensive means a solid day, from 9-5. He'll be through the program in 18 months. This next year 
and a half will be hectic for us in the extreme, I can foresee. We're already working out schedules 
so that we can organize the things we do more efficiently, because we, like almost everybody, are 
time-wasters. One good point is that we will have a quiet study area in our new house, as we're 
remodelling the basement to be offices. 

I was about Christmassed-out this year by all the celebrations. Ripley decided to sponsor a 
weekend of Christmas festivities in the manner of many of the little communities around here. 
They billed it as a River Village Christmas, and what they came up with was all the shops to be 
open late on both Saturday and Sunday with costumed salespeople, free food and beverages, 
carollers, a house tour, lots of greenery and decorations, and an arts and crafts show. And oh, 
horrors, me playing carols on my dulcimer at one of the antique shops! 

The regular church service the Sunday before Christmas lulled me into the expectation that that 
was Christmas Day. I was ready for Christmas to be over at that point. 

But no! For at almost the last possible moment, some of the people at church decided there 
should be a choir for the Christmas Eve service. There were only three rehearsals, and much time 
was spent at them arguing about what people would sing. It all worked out beautifully, of course, 
especially since the sanctuary roof has finally been repaired (after 10 months!), and the sanctuary 
itself been repainted. I, however, was exhausted after the service! 

On Christmas Day we worked at the new house, and eventually (in the evening after supper) 
opened gifts. We'd had no tree or other outward sign of Christmas at either house, other than my 
playing incessant carols and other Christmas music. Marlene was exceedingly pleased that she got 
some Slinkies, which she'd asked for. 

She'd also requested Japanese dolls, for some strange reason. She told every Santa she saw 
that this was what she wanted, and they all tried to dissuade her, as they felt Santa would have a 
hard time getting to Japan to get a doll. I repaired and gave her two Japanese dolls that had been 
mine when I was little (she'd never seen them, as they've been packed away for years). They're of 
course more looking at than playing with dolls, but she seems to like them. 

Another great gift for her was the Fisher-Price garage. She sits and plays with it for hours, 
making the little people talk to one another and do all sorts of things. 
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Late January 1988 


Where is STARWIND in this hectic schedule, you ask. Well, it's experienced something of a 
slowdown, but we're back on track now. The Fall issue, however, has become Winter, I guess. 
Perhaps I'll be able to go into our trials and tribulations at more depth later (it's been an education). 

Some time ago, I wrote in here that we were tending away from a "fixer-upper" type house, 
because it would force us to live like gypsies while we were fixing up. Well, we're living like 
gypsies anyway, it seems, though this phase will be far shorter than if we'd bought one of the 19th 
century monsters we looked at. We sleep at the new house and eat at the old - the two houses are 
perhaps a quarter mile apart, but try to make this trek three or four times a day with a three-year 
old! (It's been raining all day today - yuk! It goes without saying that we spent all day in town, 
and only came back here at 6 PM.) Until the basement is fixed up, the Mac's up here in the 
bedroom, and Dave works on it till all hours. Lately, he's been spending more time playing games 
than homework - Cap'n Magneto, Megaroids and Brickles. , 

Well, we have to get it somewhat de-gypsified soon, as I and three other members of the local 
Women's Club are going to get together to work out programs for the rest of the year. Since we 
have the Mac and LaserWriter here, I figured we could kill two birds with one stone by designing 
and printing the programs in one evening. I guess I'll start the degysifying by putting the stair 
railing back up (it was removed when the walls were painted). 

Marlene is quite excited by the prospect of a bedroom all her own. (Of course, she had a 
bedroom of her own before, but it was just down the hall from ours, whereas the new room is 
quite separate from the other bedroom.) We set up her bed this evening and had quite a time, 
because she kept wanting to rearrange the furniture. We finally settled on placing the bed by the 
windows. | 

I think I've got room for a few mailing comments; I was very happy to see the latest issue and 
hear news of you all. It's buried right now, of course, along with my proof copy of the magazine, 
but I'll try my best to remember what folks said. 


BILL: Snappy logos? I thought of such, but was in a hurry and lazy when I worked up that 
subscription form. I have discovered an amazing source of classy-looking rubber stamps that I've 
been using for some time in contexts such as this, though - stationery, business cards, etc. A year 
ago, I'd have said that I should create all this type of artwork myself, but now my attitude is 
tending more towards one that says that if somebody has done it already, and so much better than I 
could, why shouldn't I take advantage of it? Especially as I'm so short on time right now. I used a 
rather whimsical example of these stamps for some of my Christmas greetings, although that might 
have been construed as tacky. 


VALLI: Awk! You got me! As you may have guessed, I've been deliberately practicing my 
“creative writing.” But Ripley, and these other little towns are so different that they just beg to be 
described. (I received in the mail this summer a fantasy set partially in Ripley - the author's 
grandparents live here, so he was familiar with the town. He described it as a crummy little dying 
community supported by tobacco and junk shops. Obviously, his eye for Ripley was different than 
mine.) 


FICTIONAL PLACES TO VISIT: I've given this a good bit of thought, and it seems that 
worlds in children's literature are most attractive. Middle Earth - now I wouldn't mind roaming 
about there at all. Even with all the sinisterness rampant in The Lord of the Rings. (Of course, I 
realize that The Lord of the Rings is adult literature, but The Hobbit is for kids!) The Land 
Between the Mountains in Carol Kendall's The Gammage Cup andThe Whisper of Glocken 
strikes me = a neat place, too. The screwy world of The Phantom Tollbooth might be very 
interesting! 


Will I run out of room before I complete my thoughts? I have the strong suspicion I will. So 
farewell! | 7 


Butera 


Late April 1988 
for your enjoyment, replete with typos 


CRUMBCRUNCHERS, INC. 
"S501 Blues" 


Consisting of some possibly useful and definitely original comments 
from: Susannah West and David Powell, P.O. Box 98, 501 Main 
St., Ripley, OH 45167. 


Well there, I've explained our title! 501 Main Street is 
a thoroughly enjoyable place, neither in town nor out in the 
country, but rather inbetween. We've discovered a wealth of 
spring flowers since we moved in (at the end of January): 
tulips and daffodils (of course),hyacinths, forsythia, lilac, 
cherry, iris....To bloom later in the season: day lilies and 
an old-fashioned and aptlynamed lily called Naked Ladies. (So 
called because by the time the blooms open, the foliage has 
already died back.) I've scouted out black walnuts and raspberry 
canes, and keep a running count of the birds that hang around. 

To wit: flickers, downy woodpeckers, chickadees, robins, cardinals, 
towhees, Carolina wrens, purple finches, and of course starlings. 

I occasionally see a great blue heron on the creek, and the turkey - 
buzzards are ubiquitous. I've also heard a phoebe, though I've 

not seen any. I also thought I heard an olive-sided flycatcher 

(the one who says, "Quick, three beers!") in the woods, but it 
night have been just my imagination. I anticipate that summer 

will bring sightings of indigo buntings, and if I plant some 

bee balm, I may attract some hummingbirds. 

What a long paragraph! The house interior (and STARWIND also, 
unfortunately) has been suffering as Marlene and I have been 
gardening. We have been trying to create a rock garden around 
(of all things!) a bathtub in the back yard. I transplanted 
sedum all around it, and planted alyssum and a few other rock 
garden type plants. We're also working on a "wild profusion of 
everything" garden in the side yard, and planted zinnias in 
front of the garage. 

STARWIND is THE project, along with school, house and garden! 
For Dave, I think, it's totally school (he's gotten back grades 
for two courses already, for which he received an A- and a B;°: 
the B made him very grumpy, of course). His accounting final 
is coming up soon, as is his economics final. He did extremely 
well on the midterms for both these courses. I thought it was 
really unfair, as he hardly studied at all! 

STARWIND is hanging fire on one illustration! I've given 
up on finding an artist to do it, so am going to try and concoct’ -' 
it myself. We've got the negatives of all the other illos, and 
the paste-up is almost complete - now if I can only get out of my 
procrastination mode. Another problem is that I'll have to find 
another printer to make the plates, as we were going to have it 
done at the vocational school, and of course summer break is 
starting in just a few weeks. Sigh. 


The things a mother must do! As I've been writing this, I've 
also been sewing a nose on a stuffed black cat. -After._ being :.ready 
to fall off for a couple years, it finally did, and Marlene 
insisted that I replace it this instant! The only thing was, 
she said I'd sewed it on backwards. So I removed it and sewed 
it on the other way, which was backwards too! After I'd sewed 
it on three times (and removed it twice, of course) she was 
finally satisfied. 

You have no doubt surmised that I am showing off my new toy,": 
an IBM Quietwriter 7. Dave brought it home the week before last, 
with the comment that I was going to kill him, as he'd purchased 
this machine. It is very convenient for typing up forms (such 
as the income tax type) and other things you must fill in, but 
can't handle with a computer. | 

Speaking of taxes, somehow it wasn't as horrendous this year 
as in years past. We aren't done yet, however. I have still 
to do the state property tax, and the village tax (this last 
always creates complications, because the form is incredibly 
obtuse, but for some reason it seems that we're the only people 
in the entire village who can't understand it! Probably 
partially due to the fact that we haven't lived here-since: the 
year dot.) 

Things I'm looking forward to: STARWIND actually being 
printed, having--an organized house, having a real office, having 
a dryer (we do have a washing machine - hooray!), having our 
water bed set up, and June 1989 (when Dave will graduate). Lots 
of things, huh? All of them except Dave graduating are quite 
within my power to influence right now, of course. 

Well, that's our life to date, from the last time you heard from 
us! I may even have some room for mailing comments! 


MAILING COMMENTS? 
Starting with AT 58: 


GTB: Enthusiasm for such things as apas does seem to goin cycles, 
doesn't it? I can't say too much about this, because I haven't 
made any sort of a study of it. I have observed, however, what 
happens to organizations, especially ones that rely heavily on 
volunteers. They go through an aging process almost like people. 
When they're first started, everyone is enthusiastic, but gradually 
enthusiasm wanes. Often the same people are carrying the organi- 
zation along until they get worn out. If there's nothing to 
attract new people and spark new interest, it's in danger of be- 
coming defunct. Along’ the. way, people need to get "atta boys" 

(to quote Dave) rather than "aw shits" (another Dave quote) to 
make them feel they're accomplishing something. 

Coordinating this and putting it together takes considerable 
time, I know. (Putting togethr our now-defunct FOR PROFIT 
newsletter was quite time consuming, and to make the task seem 
even more onerous, we never received any feedback one way or 
another, as to whethr other members of the SIG actually enjoyed 
reading the newsletter, or thought it was a bore. We eventually 
- did wise up and offer it by subscription only. This was after 
we'd spent about $700f our own moneyon photocopying and postage. 


au 


By the time it was time to solicit subscription renewals, we'd 
lost almost all contact with the SIG members anyway, because 
they'd decided to meet in a University of Cincinnati computer 
classroom that was impossible for a baby. Plus the group 
itself was disintegrating, anyway. ) 

An idea? In the days of Jeff Duntemann's tenure as editor 
of PYRO he traded around the editing among many people. If. 
putting together an apa was traded around among a number of people 
periodically, it would take the pressure off you and Greg. Of 
course there are problems. The hypothical editor would probably 
have to have access to inexpensive photocopying, unless, of 
course, all members would provide however many copies of their 
submission themselves (which I guess was expected and almost 
required in the past). If I go to Cincinnati, for example, I 
can find photocpying for 5¢ or less. If I stay in Ripley, the. 
best I can hope for is 10¢ on a cantankerous machine. I do 
remember Jeff's telling me how much guest editing an issue made 
the guest editors appreciate how much work went into an issue! 
This may be an exceedingly poor idea, of course, but at least it's 
an idea! 


ROD: I have read that people as they get older, though they may 
lose allergies they had when they were younger, develop new ones! 
I find this rather distressing. I developed a sensitivity to 
various kinds of nuts several years ago. It's rather embarrassing 
to eat a lot of french fries at a restaurant that were fried in 
peanut oil, or have a salad with the dressing that had been made 
with peanut oil, and to afterwards experience only what can be 
politely called "intense intestinal discomfort." Embarrassing 
because the symptoms usually come on in less than half an hour after 
I've eaten them, when I'm still at the restaurant! Alas for 
peanut butter (especially when eaten with apples) and pecan pie, 
two food’ items I have a passion for, and have had to give up. (At 
least I'm not allergic to chocolate too!) 


VALLI: I find that when I write on unlined paper, I_must have 
lined paper underneath (I can see through the paper well enough 
to stay on the lines). If I don't, I find the writing either 
slanting either down or up rather drastically. And being left- 
handed, I don't seem to be able to keep my left margins straight 
to save my soul. Some people seem to have been blessed with the 
ability to keep their writing straight. I unfortunately am not 
one of them. 


ROD again: Your story about the cats makes me think of how 
Marlene's pediatrician wrapped her up when he took three stitches 
in her head. She looked like a mummy when he was through with 
his special "Bill Bentson wrap." I think he was pleasantly 
surprised, though - she didn't scream and kick and flail as he 
was no doubt expecting. 


ANNETTE: I had a fifth grade teacher who made us do circles and 
loops on the blackboard to improve our penmanship. I was in her 
class for about two weeks before I was transferred to another class. 
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It didn't help all that much, though, it seems; my handwriting 
on or off the blackboard is still atrocious. I have the same 
problems there as on paper, as lI mentioned to Valli. 

Teaching? SOmeday, I'll get over my fear! (This after 
having taught one course at Ohio State.) I recently conducted 
two workshops, one on paper document conservation and one of 
quilt conservation. I woul dhave gotten the Wizard of Ah's 
for both. And to make matters worse, the paper document one 
was videotaped. (We have a wealthy eccentric in town who owns 
thousands of dollars worth of video equipment, and who gets his 
kicks out of going around filming every mundane thing he can 
find.) 

I had the opportunity to see an example of his work recently. 
He'd videotaped practically all of Ripley's recent Christmas 
celebration - two tapes, unedited, which ran about a total of 8 hours. 
I was curious, however, because I'd heard it rumored that he'd 
filmed me playing my dulcimer, and I wanted to see how much of an 
jdiot I looked. Actually, my performance didn't come off badly, 
though my uhs and ahs were very much in evidence. The funniest 
thing was that I'd worn a long black dress, so in the video, all 
you can see of me is my glasses, hands and reflection on my nose. 
And my hands and instrument, too, of course. At the very least, 
however, this showed me very graphically how important it is to 
wear light colored clothes if one's to appear on TV! (Though 
of course, the lighting in this case did leave something to be 
desired.) 


BARRY: When we moved, our entire dining room was stacked two 
deep with boxes, practically all of them full of books. I still 
haven't unpacked them all, mainly because I don't have a place to 
put them all! So far, I've filled one wall bookcase (about 7' 
long) with books and a wooden bookcase. I've fitted all my cookbooks 
in a shelf in a kitchen cupboard, but if I acquire more cookbooks 
I don't inow what I'll do! All the SF paperbacks are in cardboard 
boxes - it would be delightful to have them all out too, but 
rather unlikely at this point. I dream of bookcases that run the 
length of one of the living room walls (approximately 9’) and 
reach to the ceiling. There would probably be some books left over 
even with that! I wonder if, to paraphrase archy the cockroach, 
if acquiring books if a habit or a vice? 

Speaking of Star Wars, we've inherited some Star Wars 
drapes. They were up on the windows of the back bedroom, which 
belonged to two little boys. This is Marlene's bedroom now, of 
course, and a friend insisted on giving me some Holly Hobbie 
curtains for her room, as she didn't think Star Wars ones were 
aprporpiate at all. So I have the Star Wars curtains, and just 
may put them up on my "office" windows. Plus f course I'll put up 
some SF posters and my NEW SCIENTIST "Science in Space" poster. 


In conclusion, an invitation to everyone: we now can 
extend real hospitality. We have practically an acre of lawn, 
ideal for pitching tents on (though not for playing croquet, as 
the moles are constantly at work), plus lots of room inside, too. 
A creek, with lots of fish (and waterbirds) and the Ohio River not 
far away, too. : | 
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GREG: I seem to recall somebody questioning how much a fan can 

be a fan if he/she doesn't attend any cons (or perhaps just a few). 

Our con-going, which was never very extensive, has shrunk to 0. 

What with going to school on Saturdays and working on Sundays, 

weekend time is sort of at a premium! Are we or are we not 

fans? I don't know. (And it's not just cons that have been sacri- 

ficed - we haven't been to visit Dave's parents since Thanksgiving! ) 
I presume you've been reading Janet Fox's Scavenger's 

Newsletter, which has reported us dead at mumerous times. I 

know Mark Twain apparently made the remark about reports of his death 

being greatly exxagerated, but I can't quite say that about us. 

(Though were certainly not dead yet!) It's more like that 

game you play on the Mac called "Cap'n Magneto" which, after 

the Cap'n Magneto character has a fight with some alien, often 

receives a message that reads "Seriously Injured." We've 

been at this point a number of times, but the thought of all the 

money and time and hard work we've invested into the STARWIND 

project stays my hand. It's getting bogged down with housekeeping 

of the magazine that really is wearing. Especially when I 

get letters that say things like, "Thank you for your comments 

on my story. I incorporated them into it, and sold the piece 

to Analog." Here I am, making suggestions how people can improve 

their stories, and not publishing, and Analog, of course, is. 

It has occurred to me, however, that if I'm so good at making 

suggestions, I should maybe start charging people for it? 


BREADBAKERS: Got some tips for making a good sandwich loaf? I've 
been receiving some bitter complaints that my bread is no good for 
sandwiches, with the result that I haven't done any baking (with 

the exception of Easter goodies) for almost two months! Maybe 

I should just go back to plain old white bread, because the 
complaints started after the third or fourth batch of whole wheat 

I made. Is it just a question of too much texture, or am I kneading 
too long, or not enough? 


WRITERS: I am currently reading Damon Knight's Creating Short 
Fiction and enjoying it very much. I especially like his 
suggestions for getting ideas from your subconscious (he calls 
it "Fred" and hints that when you're stuck, you should ask 
Fred). His techniques in this regard are rather similar to 
the exercises in Elizabeth Ross's Write While You Sleep. 
Another reason I'm enjoying this book is because Knight has 
injected himself so totally into the book, that you feel you 
really know him. (I get a similar feeling reading Madeleine 
L'Engle's nonfiction - and then when I go back and read her 
fiction I can see how thoroughly she's instill herself into 
those books too.). 


Well, it's time to start fixing supper, and try to finish that 
illustration (it's almost done). Time also to say farewell. 


Be well and happy. 


Countdown to Missile 


Command 


Audrey & B. Gabriel Helou 
555 Brush Street, Apt. 1509 


Detroit, Ml 48226-4333 
(313) 222-0767 


Date: 20 April 1987 


First, and by far, most importantly -- it doesn’t 
make sense to me to have taken the apa 
month-to-month for a few issues, reduce it to 
bi-monthly, and then immediately announce its 
death. Admittedly, contribution was low in the 
current issue (#58), but I think rumors of 
APA-TECH’s death are greatly exaggerated. It 
seems to me that as with all things of a contributory 
nature, the size of the issues is going to flux And, 
frankly, I think you, Donna, are suffering from 
burn-out. Maybe it is time we had a new chair, or 
maybe a temporary acting chair. I’m willing to 
volunteer, provided I don’t have to do anything 
until after we move. 


Yes, it’s true, Gabe and I have been apartment 
hunting. On Memorial Day Weekend, we will be 
moving into our new’ home, a_ (rented) 
condominium. Our address will be: 


Gabe & Audrey Helou 
2691 Roundtree Drive 
Troy, MI 48084 


The condo is located off of John R, a little south of 
16 Mile Road. If any of you know where Oakland 
Mall is (which is visible from I-75), we will be a 
little under two miles north of it (Oakland Mall is 
on 14 Mile Road); and about 3/4 miles east of it 
(John R is the first major road intersecting 14 Mile 
Road past Oakland Mall). 


The new place, which we are calling NORAD (due 
to the fact that it’s half underground and will be 
filled with computers), is really rather nice. The 
basement is half finished, and even has a washer 
and dryer (no more hoarding quarters - hooray!). It 
also has an unfinished room which will be perfect 


for Gabe’s weight-lifting equipment, and one 
finished room, which will become Gabe’s office. I 
think he’ll be happier having an office of his own, 
that way (if he’s lucky) I’ll quit nagging him about 
picking up his printouts and not leaving disks 
laying around. 


Upstairs, NORAD has three bedrooms, one of 
which will be my office, one of which will be a 
guest bedroom, and one of which will be our 
bedroom. The kitchen is a little bit small, but it has 
a built-in dish washer that the landlady got for 
Christmas last year and hasn’t used yet. The dining 
room is right off the kitchen, and is set up much 
like our present place, in that the living room joins 
with it without any barriers. 


One thing I have realized is that we’re going to be 
needing a lot of furniture for this place. The dining 
room demands a new dining room table and a 
matching buffet. The guest bedroom will need 
furniture, and perhaps most importantly we’ll be 
needing wall storage units. The living room calls 
for something big enough to hold our stereo, 
assorted Compact Disks, TV, VCR and a few other 
odds and ends. And the offices will need shelf 
space. Especially since one of the reasons we’re 
going is so that I will finally have the space to 
spread out my _ books, articles and _ other 
Thesis-related materials and get to work. 


Gabe bought a Petrie 35mm camera last week (or is 
in the process of buying it used from one of the 
guys he works with). First, we had my dad (who is 
a professional photographer) take a look at it. Then 
we purchased a roll of film, and for the last five 
days Gabe has been testing it. In fact, he has been 


Other than working and slecping, I haven’t been up 


taking so many pictures he could almost be 


mistaken for a tourist. 


to much. My bronchitis and I had a relapse, so we 


We aren’t certain that all of 


visited the doctor last Thursday and spend Friday in 


the features on it are still working condition, hence 


I can almost breathe again, which after this 
long is quite a novel experience. With a little bit of 


luck, I'll be healthy before summer .... 


bed. 


I guess we’ll know more, including 


whether he'll keep the camera after the test roll of 


the tests. 


I hope! 


film has been developed. Mcanwhile, my dad is 


building a himself a darkroom, so Gabe will have 


easy access to a color lab. 


Our last name (Helou) is of 
and has a number of pronunciations. 


a 


A note to R. Smith: 


? 


Syrian origin 


The weekend before last Gabe and I went to a 


number of estate sales. 


Other branches of the family in the United States 


Hilou, and other such derivatives. 


When it comes to the proper Syrian pronunciation, I 


(Audrey) can’ 


’ 


go by Hallow 


impression 


I am under the 


that these sales are frequented by antique dealers, 
which explains a lot of the behavior I witnessed, 
such as the fact that everyone else seemed to know 
each other. Anyway, the variety of items and prices 


is simply amazing. One place has a set of four 


matched old-fashioned (drinking) 


it either, but I think Gabe can. 


t say 


His father, who is back in Syria on family business, 


definitely can. Anyway, the way we pronounce the 


Americani 


zed version of the name is hill-oo (as in 


over the hill hopped the kanagaroo), 


glasses for $10.00 


, and in another 


(which I thought was overpriced) 


sort of 


I have 
» I am not decided at all) 


When it comes to thesis topics, 


decided (yes, you can see 
on constructing 


room had a solid wood desk for sale for $79.00 
(which I thought was greatly underpriced). We also 


a Likert attitudinal scale for 


computer attitudces/phobia. 


my Master’ 


saw a 1920’s mahogany Art Deco bedroom set for 
$375.00. It was an amazing offer, and I still regret 
not snatching it up myself. Then again, what we 


Whereas I am getting 


S degree in psychology, my real interests 


lie elsewhere. 


And, therefore, I rather have my 


really need is a dining room set, and if I bought 
every good deal, we’d have no money left at all. 


thesis reflect my interest in computers and software 
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training than my education in psychology. But if I 
don’t hurry my seven years will be up (13 months 
left, and counting) and I will have neither a good 
job nor a Master’s. Hopefully, after we move, I 
will be both motivated to work on it. 


(Again to R. Smith) when it comes to 
obsessive-compulsive behavior, I don’t think it has 
anything to do with the grooming instinct. I 
Suspect much grooming behavior is learned (not 
instinct at all), and I believe obsessive-compulsive 
behavior is also learned, but there I believe it has 
much to do with stress-reduction and very little to 
do with grooming. 


As for homosexuality being a derivation of the 
dominance-related mounting displays, I hold that 
homosexuality has far more to with hormonal 
balances. In particular, I refer to the reduction (or 
omission) of the hormone testosterone during 
pregnancy. It seems that when the mother becomes 
excessively nervous. during pregnancy, the 
testosterone in the male child’s body is destroyed or 
greatly reduced, which may have the effect of 
causing homosexuality when the child matures. 
Which, if this is found to be the case, may lead to 
the ethical question of whether such at-risk fetuses 
be given supplemental doses of testosterone to cure 
them of homosexuality. Is homosexuality is disease 
Or medical disorder? (The APA [American 
Psychological Association] has already declared it 
to be normal ( not a mental disorder.) If a medical 
treatment became available, should it be 
administered? Comments, anyone? 


Note to Barry Gehm: Gabe is a University of 
Chicago alumni, and spent many happy days there. 
Unfortunately, we don’t have suggestions on 
low-cost things to do, other than visit the many 
muscums there. The Muscum of Natural History is 
my (Audrey’s) personal favorite, whereas Gabe 
prefers the Museum of Science and Industry. For 
pizza try Edwardos or Giordanos. And for bars, 
definitely check out John Barlycorn’s. Someday 
soon, we will have to visit ourselves upon you and 
introduce you to some of our favorite Chicagoans. 
That way, you may be broke, but you won’t be 
bored! 


For those interested in the Commodore Amiga, 
Commodore announced yesterday (19 April 1987), 
the newest addition to the Amiga family of 
computers -- a Unix based machine using a 68020 
chip. The release date for this machine is said to be 
sometime this fall. Due to the size of the operating 
system, the machine will most likely come with a 
hard disk. The price of this system is still under 
speculation. 


Meanwhile, we at the Helou household have 
managed to borrow an Altos (a 583, I think). We 
hope to put a bulletin board after we move, which 
means that I have to let another phone line into the 
house after we move. So, the computer count is up 
to four (plus some weird portable things I don’t 
understand). 


That appears to be about all of the news. All 
members of APA-TECH are, of course, most 
welcome at our household any time, whether it’s 
the current box-filled one or the new improved one 
after we move. | 


One final thought: 


Don’t let this apa die! 
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Annette Kavanaugh (& Andy Anda) 
600 University Avenue 

Apartment #307 

Minneapolis, Minnesota 55414 


It is Saturday night in Minneapolis, 11:00 p.m., and Andy has. 

been assembling a stereo cabinet. I have been avoiding my complex 
analysis problem set (for some reason, that class draws out all 

the innate slughood in my soul); as yet another step in this zealous 
campaign of work avoidance I am writing this, my May APATECH 
contribution, and offering sacrifices to the Postal Gods so that it 
arrives not too many days after the deadline. 


First thing, I'd like to put my two cents in on the questien of 
whether to continue the APA. My vote is YES, since I enjoy writing 
for it, and in the public interest I'd even be willing to pledge 

a submission EVERY TWO MONTHS, no skipping. Of course, my reasons 
are purely selfish; I get sick of dealing with my Eminent Colleagues, 
some of whom are narrow in the extreme. Writing for the apa gives 
me an excuse to sié down every other month and play pundit, which is 
a great aid in Getting Away From It All. I know tht a lot of the 
people who've been around longer than I (that's almost all of you) 
feel differently; my view is that the apa is a Good Thing--very 

few of us have a forum for expressing our views on Life, the Universe 
and Everything, and the apa provides that; it also provides a place 
for practicing the art of writing without being a professional. I 
think that anything that fosters writing as a social havit is a 
contribution to the continuation ef Civilization As We Know It. 

I confess that in many ways I have contributed to the decline of 
personal correspondence; I used to contribute some 100-300 pages a 
year to the nation's output of personal letters, but do no longer, 
mostly because I fell out of the habit when I was in college. I 
like having old copies of the apa around to re-read; very few of 

us (leaving aside ex-presidents & other such riffraff) have transcripts 
of our phone calls. Finally, I like being able to hear from ten to 
twent y different people at once; at its best, the apa is like a 
compilation of essays of all sorts, with the additional advantage 
that I know many of the writers personally. If it would help to 
have a loyal cadre of regular contributors, I will volunteer my 
services. I would also be happy to send in covers for every issue 
if that would also help. 


a NYw . . . on to the business of holding forth on everything in 
- sight. 


ON THE SUBJECT OF GRADUATE SCHOOL. . . 


Last time I gave a precis of the reasons NOT to go to graduate 
school (poverty, lack of sleep, diffuse misery, angst, &c). This 
time I'd like to talk about the matter with more specificity, and 
address Words of Advice (from the depths--and I do mean depths-- of 
my Worldly Experience). As usual, O gentle readers, I have a biblio- 


graphy-- in particular, one book. 


fo™ 
f ‘ 


paconthelical — 


David Sternberg. How to Complete and Survive A Doctoral Dissertation. 
St. Martin's Press, New York, 1981. 


I enthusiastically recommend this book to anybody who is thinking 

about graduate school, particularly if you have in mind going ~; 

for the PhD. Sternberg claims in his introduction that his book 

is designed for people in the humanities and social sciences, but 

the book contains valuable advice that is fairly universal--on 
organizing your time, setting up a place to work on the thesis (assuming 
that you don't have a lab or office in which you do most of your work), 
problems to expect from/with spouses, lovers, friends & family in the 
course of the thesis work. The most important points he makes are 
these: 


- 1. Your previous educational experience does not prepare 
you for PhD work; most graduate programs actually split 
into two parts--coursework & "milestone" tests (written 
and oral preliminary exams) and thesis work. The first 
part (which is what I'm dealing with now) is much like 
college, only more intense; the second part is your passage 
from apprentice to journeyman in the field you have chosen. 
It is your first independent work in this field, in many 
instances. 


2. If you've been out in the world for a while, you'll have 
gotten used to receiving a measure of respect for what 
you do; you'll have become a “professional” in some 
respect. (This for Greg & others who have lots of 
work experience in their chosen field). When you go to 
graduate school, it's like joining the army as a private; 
they don't care (in many cases) what you did out there-- 
you have been demoted to the lowest level of grunthood and 
everything is judged by the academic hierarchy. In the 
Social sciences, particularly, there is a powerful guild 
mentality; I know a woman who went back for her Ph.D. after 
doing family counselling for over ten years; what's more, 
She'd become director of a certain counselling center. She 
was expected to give up all such jobs, since it was WELL 
KNOWN that only PhDs in psychology were competent to do 
what she had been doing. 


3. Why you should want the PHD: Sternberg thinks the ONLY 
reason to get the PhD is a desire to join the ranks of 
a specialty--the woman I mentioned aboyvs.wants the PhD in 
psychology because it is an important credential, a "union 
card", if you will. I want the PhD in mathematics because 
I want to become a professional mathematician. Andy wants 
the PhD in computer science because it will allow him to 
work on his own research (and to direct research), rather 
than to just work on pieces of somebody else's research. 


There is lots of other good stuffhere; one of the best sections is 
one on picking an adviser and a thesis committee. He talks with 
great authority about how to negotiate the minefield sf departmental 
politics. There's a whole list of BadReasons for doing a thesis 


(momma wants a professor in the family, it's the "next logical step", 
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and suchlike as that). You'll probably laugh at a lot of these 
reasons, but I am astonished at the number of the first-year students 
in my department who have come to graduate school because it's the 
"next step" in their education: they were Good Little Students from 
kindergarten through senior year in college, and they figure that 
being Good Little Students will get them through graduate school, 
too. I am not counting on any such thing; I've always been a lousy 
student, but I'm gambling that I'll turn out to be a good mathematician. 
If you are not completely serious about the field you have chosen, 
that is, if you do not desire to become a professional practitioner 
of that discipline, then you're going to graduate school for the 
wrong reason and most likely you will not survive thesis work. 

(This doesn't really apply to people who are going for a master's 
degree, as we are not talking about the same outlay of time or of 
blood, sweat, toil & tears). 


Now to the second half of the bibliography, which i 
should label NOT FOR WOMEN ONLY: 


Angela Simeone. Academic Women: Working Towards Equality. 
Bergin & Garvey, south Hadley, Massachusetts, 1987. 


Billie Wright Dzieh & Linda Weiner. The Lecherous Professor: 
Sexual Harassment on Campus. Beacon Press, Boston, 1984. 

Women--read BOTH of these books; they are aisheartening in the 

extreme but there is no point in living in a fool's paradise. Men-- 

read both of them, but particularly the latter, for two reasons: 

(1) You should know what your female colleagues are up against; 

there has been a lot of talk lately about how equality of the sexes 

has been achieved in the professional sphere, and it is just that-- 

talk. (2) The issues involved are not "merely women's issues" 

(as though that made them unimportant) but are issues of professional 

ethics. I am thinking of the graduate student I knew at the University 

of Chicago who freely admitted that he had initiated an affair with 

the undergraduate woman who worked for him as a grader; I am thinking 

of the professor at the same university who said (to a mixed audience 

of undergraduate students) that he preferred teaching less advanced 

math classes because the females in such classes were more attractive 

than the few who made it to the advanced classes; I am thinking of 

a certain intellectual snob I worked for (also a product of the 

illustrious U of C) who thought that any hiring of women or minorities 

constituted a "loweringof standards". I am thinking of the men 

in my office at the University of Minnesota who joke about coercing 

their female students to have sex with them (whether this is actually 

anything more than talk I don't know, but that they think it's funny 

I find very disturbing). It is the duty of decent folk of both 

sexes and all colors to discourage unethical behavior in their 

colleagues. One lowlife can besmirch the reputation of an entire 

department. The University of Minnesota has one of the strongest 

sexual-harassment policies in the nation (it was, in fact, a large 

reason for my choice of that institution), and it is enforced, but 

the most important thing is to cut off such behavior at its roots. 

The book on sexual harassment is full of ugly stories, and the 

ugliest think about all of them is that the whole business is 

considered a joke by the perpetrators: that so many of these creeps 

think that sexual access to their students is one of their prerogatives 

as a teacher. The whole business makes my skin crawl, and I guess 
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one of the reasons I'm talking about it at such length is that 
I've heard too many of these stories from the victims themselves, 
and there has been no sanction, social or official, to be enacted 
against the parties responsible. As with child abuse, it is 
vitally important to have uninvolved parties feel responsible 
enough to detect and report these incidents; sad to say, and Dzieh 
and Weiner point this out in their book, men have more clout with 
ther colleagues and Superiors than women do. 


I suppose the last word I should have about graduate school is the 
old truism that absolute power corrupts absolutely. I Saw enough 
professorial arrogance at the University of Chicago to know what 
I was getting into, but only recently was I a victim of it; after 
struggling for two quarters in a General Algebra class (not my 
subject AT ALL), I got a C (the graduate equivalent of a flunk). 
The professor's parting shot was that I had improved incredibly 
Since the first quarter (when I had gone blank on the final), 
but he was giving me another C anyway. (Since I have not only guts 
but brains as well, I ditched that class for algebraic topology, 
which is much more entertaining & useful, andwhat's more is being 
taught by a human being.) It turns out that the lowlife teaching 
the abgebra class (so much for journalistic objectivity, folks: I'm 
Pez2V2D) has a large prejudice against anybody who is NOT an algebraist, 
and at the University of Minnesota (Partial differential equations 
Mecca) there are precious few of us who are. People who were doing 
well in the class reported to me that he was wont to take off large 
numbers of points if proofs werent’ done ZXACTLY the way he'd done 
them in his solutions. (Ye gods. Shades of dictatorial English 
teachers). 


Oh yeah--one more Last Word. Be prepared to develop Coping 

Mechanisms (as they say in the psychobabble universe). I have 

started taking three-mile walks every day; it gets me away from it 

all. I've also been keeping a diary, which is useful not only for 
blowing off steam but for monitoring how much sleep I get and how 

often I eat and where I'm spending my time. (Very useful, when one 

has worked oneself into a pit, to know the route by which one arrived 
in this mess; thereare many mistakes I have made once and only once.) 
The most important thing, I suppose, is to know when one is miserable 
(surprising how much one gets used to) and to extricate oneself 

when life gets TOO lousy. The above-mentioned algebra class was 

giving me panic attacks, insomnia, an incredibly kinked back, headaches, 
and some really scary problems with my whole left side (I lost the 

use of my left arm up to the elbow and thought I might be having 

a stroke.) All of the above evaporated once I got rid of the class. 

I am told that almost everyone gains or loses significant weight 

in graduate school: I have put on eight pounds and several 

of my friends have lost that much or more (perhaps the fat migrates 
from one of us to another. ..) So budget yourself at least three 

pair of jeans in the next Size up or down. : 


BOOK ReVIzeW: PHILOSOPHICal FANTASIAS 


Once upon a time in Days Of Yore I was a philosophy major, and 
I never did give up the habit of asking unanswerable questions 
even after I went to seed and took up mathematics (an infinitely 


simpler profession). One of the reasons I like science fiction is 
that is is one way to conduct thought-experigments about the nature 
(and variety) of Intelligent Life, the forms and possibilites of 
human societies, and the practical/scientific/sociological/ethical/ 
-sother problems posed by new & bizarre technologies. There are 
other forms throggh which questions might be asked--questions which 
are sometimes outside the scope of science fiction per se, or 

which share ground with science-fictional questions but can be 
posed through the medium of a different genre, say fantasy(the first 
entry on my list), aphorisms & philosophical dialogues (the second) 
or the straightforward(?) scholarly essay (the third). So here is 
the list I'll talk about today: 


Virginia Woolf. Orlando: A Biography. Harcourt Brace Jovanovich, 
New York. 


Raymond Smullyan. This Book Needs No Title. 
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Stanislaw Lem. A Perfect Vacuum. Harcourt Brace Jovanovich 
New York. 


I was lucky enough to have started reading Virginia Woolf's novels 
before I knew that she was considered a Big Gun of the avant-garde 
(somehow, a reputation of being avant-garde gives me a prejudice 
against the writer in question). In fact, Orlando was the first 

thing of hers I read. It is not a long book but it manages to 

tackle the following questions: the nature of sex & sex roles 

(in a fashion somewhat reminiscent of The Left Hand of Darkness-- 

i.e. the protagonist is androgynous), subjective vs. objective 

time (hours that last a century and vice versa), the mutual relations 
of life & art, the nature of personality _ (am I one person 
or many?) BUT WAIT, THERE's MORE (as they say in the late-night ads ) 
this is all handled with the lightest of light touches: the mood goes 
from lyrical romanticism to self-conscious irony to outright slapstick 
without a hitch. We begin in the Elizabethan era; our hero, Orlando, 
is a sixteen-year-old aristocrat preparing to meet the aging Elizabeth I; 
the story follows him to the royal court in London, first under 
Elizabeth and then under her successor, James I; one of the most gorgeous 
(and convincing) love-at-first-sight episodes in literature shows 

how Orlando falls in love with a barbarian princess from Muscovy and 
how this match comes to grief; we see him strive to make a reputation 
as a poet, a diplomat & a traveller; under Charles II he becomes 
ambassador to Constantinople; while there, he is transformed into 

a woman (Woolf doesn't say how or why; the whole business is presented 
as one of those things that Just Happen); she/he returns to England 

and spends the eighteenth century hobnobbing with various famous 
literati (with some very funny results), settles down in the nineteenth 
century, marries a sea-captain and bears-a child. 


There are some very funny touches here: throughout this mad dash 
through the centurles, Woolf talks about the spirit of each of the 
eras--but personifies it as weather. (In the Elizabethan age, you 
see, the weather was violent and picturesque; in the eighteenth 
century, it was clear and temperate--as befitted the Age of Reason-- 
in the nineteenth century, during the Victorian era, it was muggy, 
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overcast and conducive to an excessive fecundity). All of this is 
extravagantly exaggerated, but with such thoroughgoing seriousness 
that one is not entirely sure that one's leg is being pulled--even 
when Woolf describes one winter in the seventeenth century that was 
SO COLD that people froze, turned to ice, and blew ma away in a 
crystalline dust. One feels the urge to go look it up--and then 
realizes with a start that it couldn't possibly be true, and that 

one has been Had. When Orlando is sailing home to England, she 
discovers the social conventions that govern the behavior of women-- 
and plays with the possibilities like a child with a new set of toys. 
And when she has a persistent (and obnoxiously boring) suitor who 
Will Not Take the Hint and go away, she realizes that she can't run 
him through with a sword as Ladies Don't Do That (at which she is 
considerably miffed) but solves the problem by putting a toad down 
his shirt. (I have a low & vulgar love of slapstick and particularly 
relished this scene.) 


I am fond of this book the way some people are fond of, say, The Wind 
in the Willows or Alice in Wonderland or Lord of the Rings-- [I dis- 


again, each time discovering something new. When I first read it 

at seventeen, I loved the romantic and passionate parts but was 
puzzled by the ironic ones; what's more, on returning to the book 

I find it is full of fairly sophisticated literary & historical 
jokes--but stands very well on its own even if you don't get the 
jokes (which I didn't for a very long time--I didn't even know they 
were there.) Very recently I had the marvelous experience of seeing 
a stage adaptation that was just perfect--think of the dream sequences 
in Brazil and you have an idea of the tone; the theatrical company 
that did it had been a mime troupe and had relatively recently turned 
to mainstream theater. The character of Orlando was played by seven 
different actors in turn--and was played so well that I was convinced 
that in some way it was the same person all the way through. Seeing 
a favorite book on stage or screen--and not mutilated in the process 
of adaptation--is one of the rarest pleasures (in both senses of the 
word "rare") that I know. 


Raymond Smullyan is a horse of an entirely different color--in fact, 
Several colors. He is a professional mathematician who has written 

a superb textbook on formal logic; he also write s marvelous puzzle 
books (The Lady or the Tiger, Forever Undecided, and what is the Name 
of This Book?) which manage to be both entertaining and mordé informative 
than the average "Popular Mathematics" treatment. I contrast his 
approach-- favorably--with that of Rudy Rucker, whose fictional 

and nonfictional presentations of the exotica of mathematics belong 

to the "gee whiz" school of populariaation; Rucker presents the 

fourth dimension, uncountable sets, & other such workaday tools of 

the mathematician as colorful chimeras or marvelous freaks, but doesn't 
give his readers any notion km of how they feel to their users or 
inventors--i.e. he doesn't get you to think like a mathematician. 
Smullyan's readers and up thinking like logicians--and a warped, kinky 
biaarre view of the universe that is! 


In the three books listed above, particularly the first two, 

Smullyan talks about some questions of philosophy which seem at 

first glance to be somewhat removed from everyday life (e.g. how 

do we know that we know what we know? Is it better to have knowledge 


or pleasure? &c) The books contain philosophical dialogues, poems, 
aphorisms & svovies; most quite humorous; they discuss such things 
as the self-referential nature of worry (Do you worry? If so, do 
you worry aboub worrying? Do you worry that if you didn't worry, 
the things you worry about would Sneak up & Grab you?), the nature 
of fame ("Would you say that God is famous?"), and who "I" is: 


"T think, therefore I am? 

Could be! 

Or is it really someone else 

who only thinks he's Me?" (This Book Needs No Title, p. 59) 


I admit to being quite enamored of the above verse because a) it's 
cute &silly b) it expressed very neatly a problem of epistemology 
that has plagued me since age four or so. There's a dialogue on 
determinism vs. free will which is played out between the Existentialist, 
the Tieterminist, and the Victim (who, you might guess, is the hapless 
guinea pig of the former two characters’ thought-experiments). 
There's a novella called "Planet Without Laughter" which tackles 

the question of explaining a joke to somebody who doesn't understand 
it, and draws an interesting parallel between humor and mystical 
knowlddge. In The Tao is Silent we have a dialogue whose cast 
includes God, a Moralist, and a Theologian. But my personal 

favorisze is the final exam question proposed in This Book Needs No 
Title: "Define an entity, and give a counterexample." 


This is silly, very silly, tremendously silly stuff about Deep 
Questions. If you liked Douglas Hofstadter's Godel, Escher, Bach 

you will probably like Smullyan's stuff: and you should probably 

check out his puzzle books while you're at ‘it. (They are entertaining 
to the point of addiction, and he tells you the solutions, too.) 


The last book on my list, Stanislaw Lem's A Perfect Vacuum, plunks 
us into another universe (in fact, several other universes) by 
presenting us with a compilation of reviews of books written in 
that universe. Reviews of imaginary books .. . this is strange 
stuff, I thought, when I first saw this book (and Lem couldn't 
resist writing a self-referential review of the book itself, as 
preface). There's some strange stuff in here -- one of the 
reviews is of a cosmological tract which puts forth the notion 
that the universe as we know it was the result of "remodeling" of 
the original universe by more sophisticated civilizations in the 
galaxy. Another imaginary volume contains the philosophical 
musings of beings who live inside a computer--they are artificaal 
intelligences whose universe was created as part of a computer 
science research program; unfortunately this universe--and their 
existence--will be snuffed out when the grant money runs out. The 
reviewer mentions (as something which is well inown to his readers) 
the ethical dilemma which the researchers face. There's also an 
ultra-avant-garde novel (along the lines of James Joyce's Ulysses) 
which the author has provided with a critical concordance; this 
companiion volume is several times longer than the original novel 
and comtains an exhaustive catalogue of the Deep Inner Meaning of 
every sentence in the novel. (I giggled at this one, having suffered 
through one too many lectures in English class which sought to ex- 


cavate every hapless symbol in a piece of literature, even the ones 
that crawled under rocks to hide.) 
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There's a review of a volume on probability that traces the incredibly 
complicated chain of events that led to the author's birth, and 

concludes that the probability of his existence (and of the existence 

of the universe) approaches zero. : 


The only problem with these reviews is that Lem so carefully imitates 
the sty!e of a scholarly review that they occasionally run to dryness 
even though the ideas presented therein are very interesting. In 
spite of this, A Perfect Vacuum is well worth checking out; there's 
another volume in the same vein, Imaginar Magnitude, in which Lem 
has written prefaces to imaginary books (including a tome on teaching 
English to bacteria, and the collected speeches of a cilitary 
computer that forsakes its task of orchestrating possible Armageddons 
in favor of the pursuit of pure knowledge). 


NEWS, GOSSIP, RUMOR, INNUENDO, AND BASELESS SPECULATION 


Now to the summary of what's been up with Andy and me. The first 
week of this quarter, we went to Minicon; since it was right here 
in town we commuted. It was a great way to relax & it a was really 
good seeing Mike & Alice not to mention large numbers of the 
Kalamazoo delegation. It was definitely better than spending a 
weekend in the usual way 


Spring break, you see, was nothing much to write home about. I 
spent most of it studying for my written preliminary exams (which 
the clever sadists in charge were careful to place EXACTLY in the 
middle of the week, so none of us got much vacation at all.) 
Meanwhile, Angy went off to Jackson Hole, Wyoming with the ski 
club ("Separate vacations already?" my sister teased me.) I was 
careful to plan a vacation of sorts; the morning after the last 
test I got on a plane to Detroit to see my sister Diane in East 
Lansing. Oh, by the way, back in September I found out that I 

am going to be an AUNT. (0 midlife crisis, but it could be worse: 
my mother is going to be a GRANDMOTHER.) I have seen pictures of 
the little critter (she had to have ultrasound done as the doctors 
were worried that it wasn't growing fast enouh). Turns out that 
the little beastie is a he, so it will be Michael James (and I 

am going around telling all my friends named Mike that my nephew 
is being named after them.) Kind of weird to think the kid will 
be able to see pictures of himself before he was born--the wonders 
of modern technology, & all that jazz. Andy is feeling smug that 
he is going to be an uncle without having to have endured the tribulations 
of siblings. (Only children can be so obnoxious.) 


More midlife creses .. . My baby brother (age 23) is graduating 

from college in two weeks. My nephew is due shortiy thereafter. 

I just found my first gray hair (I'm feeling self-satisfied, actually, . 
at finally having a shot at a distinguished appearance: maybe I 

can run for public office; everybody else & its cousin seems to be 

doing so.) 


CARTOGRAPHY IS WHERE IT’S AT 


Bonnie Jones 
Si36 W. Agatite, 3rd floor 
Chicago, IL 68652 
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I’m sorry to see the apa loosing ground and possibly folding. 
IT enjoyed the monthly format. Than the Christmas holidays hit, 
people were busy. Ok, but the holidays are over, so what’s the 
matter? Even if life seems to be the same as always, nothing neu, 
so what? I would still like to hear from you. Find out if you 
are alive and well. Just remember, without you, there is no apa. 
As you can see, I have a new address. Actually, we have a new 
address. Sam Paris and I have been ttvtng-tn-stn-co-habitating 
Since November. We are very happy, although a little crowded. We 
have all the essentials: bed, books and computer. I have the 
Zenith equivalent of an IBM AT, with a hard disk, a 5 1/4 anda 3 
1/2 disk drive, a Mitsubishi color monitor. and lots of software. 


Speaking of software, we recently purchased the 3-d animated 
Qame ‘Leisure Suit Larry in the Land of the Lounge Lizards’. S3-d 
means instead of typing east or west, you use the arrow keys and 
watch him move around various sets, i.e. disco, store, bar, etc. 
The object of the game is to get Larry laid. This an ‘adult’ 
game, so before you start you have to answer five quéstions that 
only adults would know the answer to, like ‘What is Gone with the 
Wind?’ and ’Do girls have cooties?’ 


By the time you read this, I will have been at my new job six 
months. Things are going quite smoothly for the most part. When 
I started I was given a project that was half finished and had 
been put aside for 6 months. It was a great test of my abilities 
to be thrown in head first and see if I would sink or swim. It 
took me four months to finish, but when complete it turned out to 
be a beautiful wall-size map of Kentucky/Tennessee (5@" x 62"). 
The main map was totally redone, except for the relief and some of 
the type. There are five small thematic maps that run along the 
top of the page, four that were updated, and a new one added. The 
inset maps are population, mineral resources, growing séason, 
rainfall, and the new one, Tennessee Valley Authority Region. It 
took 15 years to sell the S@@ maps from the first printing so it 
was not going to be reprinted. However, the salespersons of this 
region guaranteed would sell all SOQ of the new printing in three 
years or buy the rest out of their own pockets. Before it went to 
press, there were already 15@ orders for it. 


For the last two months I have been working on the atlas. MI 
have moved my things to ATLAS CENTRAL (the other side of the room 
where four of us share two large light tables). We were having 
problems with the consistency of the type and the service we were 
getting so we changed typesetters, meaning we started ordering 
type from a different company. (No, we don’t have our own tyneset- 
ter. We could buy a good one for $20,800.) So, The type on the 
maos that were already done had to be replaced with the new type 


so that all the maps in the atlas have the same look. Guess who 
got to do that! The 96 page atlas will have about twenty world 
ancg régional maos, including an atlas sized version of our new 
Pacific Rim map. The Pacific Rim map is a world map centered on 
the pacific. We think that we are the first to do this at wall- 
size. I suspect it will sell quite well on the west coast of the 
U.S. and Canada. 

Another idea in the works is a geodesic dome cardboard playh- 
ousé with the world printed on it. I suggested a star map on the 
inside. Sam and [ just saw the Festival of Animation - 1988. It 
was terrific. It offered a wide range of techniques, including 
the use of paper cutouts and one that made all the animation using 
chains on Black background. I find it hard to pick my favorite. 
There was ‘George and Rosemary’, the 1987 Academy Award winner, a 
story of love from afar. Then there was 'Somewhere in the Arctic’ 
about a polar bear that uses Bugs Bunny tactics for keeping three 
crazy Eskimos at bay. ‘Special Oelivery’ is the story of a man 
who would never shovel his walk. One day the mailman slipped on 
his stairs and broke his neck. Our hero brings in the body, has a 
stiff drink, and decides not to call the police. To avoid suspi- 
cion, he takes the mailman’s clothes and finishes delivering the 
mail. While he is out, his wife comes home and finds the naked 
Mailman. She assumes that the mailman had broken into the house 
to look for her (they once had an affair), got drunk and was 
unconscious. She dresses the body, drives him home and puts him 
in bed, then discovers he is dead. Assuming that her husband 
found out about the affair, killed the mailman, and will kill her, 
she drives off to another town, changes her name and is never seen 
again. When the mailman misses a couple of weeks work, the police 
go to his apartment and find him dead in bed with a broken neck. 
The doctor concluded that he dreamt he was being hanged, tensed 
his neck and broke it in his sleep. After the husband finished 
delivering the mail, got picked up for trying to break into his 
own house because his keys were in his other clothes, then 
released, he is happy that the body is gone and eventually forgets 
about it and his wife, and never shovels his walk again. 

Sam’s favorite cartoon was "Rope Dance’. It consisted of two 
men holding on to either end of a rope. The were playing on and 
around a large white square which kept changing perspective. 

First it was a surface they walked on, then it was a cliff, then a 
hole. Sam wants one. 

Greg: Thanks for hanging on to the apa for the rest of the 
year. I hate to see it die. 

Bill Higgins: There is a combine demolition derby every July 
at the North Dakota state fair in Minot, ND. 

Valli and Annette: Thanks for continuing the discussion of 
female role models. Do we need to point out that many of the 
early computer programers were women, i.s. Grace Hopper? 
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THE COMPUTER ATE MY HOMEWORK 


This is my second attempt at this thing. As intimated by my 
title, I had a mishap during the initial try. I reached the end 
of the first draft, having occasionally saved as I went. Before 
running the spell checker, I saved once more. Up popped the 
message "Disk Write Error” on my screen. After several tries the 
machine locked up and I had to re-boot. When I got back into the 
program I found that the file was still there, but empty. Oh, 
well..... 


ODDS AND ENDS 


I am currently working on a game book for Hero Games, to be 
used with their game Champions. It is called Sanctuary, and it 
describes an organization dedicated to the most minor of 
minorities in the Champions universe, the metahuman. A lot of fun 
to write, and if they accept it (which seems likely) it will earn 
me about as much money as my computer cost. Not bad. 


We need rain. I went shooting the other day and could often 
see puffs of dust where bullets hit the ground. 


In the back lots of three old houses beside the parking lot 
at work, a private company is undertaking an archeological dig 
for the city of Frankfort. In the first lot they went down to the 
water table (with the aid of a backhoe) and were still in fill. 
Personally, I think that the lower layers of this MET Ly are 
debris washed in during floods, since the lot is in the flood 
plain. They are going to try again in the other lots. The group 
is looking for a late seventeenth century house which is supposed 
to be buried there. 


I am looking for a new job. I thought I hed found one with a 
local engineering firm, but it turned out that they wanted 
Someone for a new branch they are starting in Florida. The guys 
at work think I’m crazy for not applying, but I like Kentucky and 
want to stay. Maybe 1'11 find something else. 

The reasons I am looking for a new job are many. I have 
worked ten years for the state, all of them in the same agency. Il 
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need a change. There are also rumors the the new governor will 
fire a large group of workers, like Brown did two administrations 
ago, and I want to geta head start. Finally, while I like my 
current boss, he is the worst administrator I have ever worked 
under. If you know anything about governmental bureaucracies, you 
know just how bad that makes him. 


I was running a hard science fiction roll playing campaign 
for a while. It is called "Changeling Earth” and has no FTL 
technology. The system is that used in the "Doctor Who” role 
playing game, but my campaign has no other connection with that 
game. 

The adventure begins in the middle of the twenty-fifth 
century, when a Bussard Ramjet exploration crew returns froma 
120 year mission. They drop their ramscoop to get orbit 
instructions and find that they can’t make contact with anyone. A 
few automated beacons can be detected, and some scattered signs 
of high tech activity on Earth, but that is all. 

The players got off on a side track, partly due to my 
failure to anticipate some of their actions, and gradually lost 
interest. I hope to get them back into the game later, but 
currently am running another game. I may even convert "Changeling 
Earth” into a novel. 


mailingcommentsmailingcommentsmailingcommentsmailingcommentsmaili 


Musical Chair: Here we are, desperately applying CPR to keep 
the ’zine alive, and I’m late. Sorry. * 

Annette: Like your calligraphy. * I was in grad school for a 
while, part time in the evenings. Had to quit; too much like 
work. * Concerning sleep deprivation, have you ever noticed how 
deeply philosophical "Creature From the Black Lagoon” becomes at 
two in the morning? This observation sparked by my experiences 
running the video room at a recent con. * Re. Yr. Cmnts. Me: see 
above about the game manual. That is currently prempting the 
novel. Hope to get back to it soon. The novel is set about 120 
years from now, in the system holding Hoskuld, a world colonized 
forty years earlier. An astronomy satellite spots a strange 
object entering the system at about five one-hundredths of a 
percent of light speed. It is a huge cylinder, 160 miles long and 
sixty in diameter. A close inspection by a scout ship shows that 
it is rotating at a rate to produce exactly one g inside the 
outer surface. * Re. Yr. Cmnts. Rolf: Yes, cats are smarter than 
gravity. Barely. * 

Disturbing Force: Congratulations! Do we have to call you 
Dr. Barry now? By the way, I have this pain in my....Oh! He’s 
that kind of doctor! * 

The Lion and the Lamp (Greg): I recently wrote an article 
for the local fanzine, the subject of said article being the 
faddishness of our society where it concerns technology. Your 
reports of development work on various propulsion systems remind 
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me of this. Maybe we should just pick two or three launchers and 
stick with them until we learn enough to get the next generation 
right. * Re. Yr. Cmnt. Me: About the flying wing, I thought that 
was the information I was presenting.’ Guess I should have been 
more detailed. By the way, have you seen the "artist's 
impression” of the Be? * What is wrong with the supplies being in 
space for two or three years? You save fuel by launching them on 
a slower, lower energy course, maybe using gravity well maneuvers 
to save even more fuel. So what if they take longer to get there. 
* Gigantor, by the way, was an early Japanese giant robot series. 
It was radio controlled by the son of the inventor. The kid used 
a box with an antenna and a single joystick to guide the robot. 
That joystick must have had 27 degrees of freedom! * 


endmailingcommentsendmailingcommentsendmailingcommentsendmai linge 
CON STOUGH 


I didn’t go to Marcon this year. My car needed both new 
valves and new tires. I couldn’t afford all those and the trip. 
Besides, I need to save money for Worldcon. I will be at Rivercon 
(touch wood) this July. After that comes Nolacon. 

Lexikhan, alas, is no more. I[t died aborning when the 
station which was supposed to sponsor it decided that the show 
was doing so well that they didn’t need the con as a promotional 
gimmick. Besides, scheduling had become rather strained. And I 
was looking forward to handling Security. 
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MORE FUN WITH HYDRANGEAS 


Gregory Ruffa 
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San Diego, Calif. 92126 
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Well, this is shaping up to be quite a month so far. This contribution was going 
to start out somewhat differently as | sat down to type it on this fine Fourteenth of 
May. (Il was out of town all last week -- see below.) Then today's mail came with 
the last 'zine for this issue in it and a letter from Barry. It looks like the computer 
has taken over: Shalmaneser is now G.T. Buckfast. So I'll be looking forward to your 
contributions every couple months henceforth. 

I'm getting to things in inverse chronological order. When | got back from my 
meeting and weekend in Crystal City, | picked up my traditional sack o' mail to find 
that | had been accepted to pursue a doctorate at the Department of Astronomy at 
the University of Minnesota. Restrained rejoicing. Minnesota does these things in a 
two-stage system: you apply to the Graduate School, they forward things to the 
appropriate Department, the faculty makes their decisions and relay them back to 
the Graduate School. I've spoken with the Admissions Chairman for the Department 
and this letter was from him. However, I'm still waiting to hear from the Graduate 
School. They could welsh on me, in which case I'll be here a while yet. Otherwise, 
I'll be pulling out of here in mid-August. This will give me some time to move 
and to make a couple trips before | exchange grinds. 

As a result (as | further disrupt the temporal flow of this relation), | will be 
flying to Minneapolis after visiting Denver in a couple weeks. | was going to make 
a loop to hit Chicago on the way back here, but | learned that you can't get 
excursion fare with four legs. Adding a city nearly doubled the ticket price, so 
| was forced to choose. I'd like to visit the campus, talk to some people in the 
Department, and try to pick up a lease as early as | can, so I'll probably postpone 
my visit to the city on the shore of an inland sea... 

My AIAA Technical Committee met in Crystal City on May 5th, during the 
Annual Meeting. This "meeting" is actually a sort of massive lobbying effort on 
the part of the aerospace industry, mustered as it is on the opposite shore of the 
Potomac River. Admission is free to all AlAA members and to Federal employees, 
in the hope that lots of military and congressional folks will come in, hear the 
panels, see the neato exhibits, and run back to work and spend more money on the 
programs. Most of the space companies were pushing Space Station, a few were 
also selling SDI, and all the rocket companies were talking about their launch services. 
| got sent to all three days, which were designated Space Day, Defense Day, and 
Aviation Day (you can guess which one | spent much time at). The panels cover 
a lot of different aspects of these fields; the ones | actually sat through were on 
space sciences and on launch vehicles. The first panel dealt largely with the Fiscal 
Year 1989 budget request for NASA and got igh depressing. It looks like the 
Advanced X-Ray Astronomy Facility (AXAF) will get underway this coming year, 
but it will be fighting Space Shuttle and Space Station for money; basic research 
and ground-based astronomy will probably lose again. Because of the intense pressure 
now (at last!) to cut deficits, it is going to get harder (maybe for the rest of the 
century) to fund BIG projects. The disturbing aspect is that, by around 1993, the 
backlog of science missions will have cleared, but there may be nothing new to send 
after that. You can probably also forget about starting on lunar bases or manned 
Mars missions before 2000; we may be happy just to maintain on-going programs... 


The big announcement at the launch vehicles panel that everyone was waiting 
for was that GD won the Medium Launch Vehicle-I] contract. This not only gives 
us up to about ten launches of DSCS-iII satellites (DoD communications satellites) 

[| was mistaken in saying last time that this was for Navstar -- Ed.], but gives us 
the development money we were after to build the Atlas-ll. (Note: actually, 
this involves evolution of the Atlas and the Centaur, but Corporate Headquarters, 
for who knows what reason, has decided that we shall now call the Atlas/Centaur 
vehicle the* Atlas instead. This may engender confusion, since we are also trying 
to sell the Atlas booster alone as a launch vehicle, but why should these decisions 
be comprehensible, anyway?) We are already getting enquiries and revivals of 
enquiries about this rocket, since it can lift more than the Atlas(/Centaur)-l. 
Rather than build the 18 "Ones" we'd originally planned, the production line will 
simply switch to turning out "Twos" around 1991. (Our plant renovation is nearly 
done now and we're supposed to resume building rockets in August.) 

That took care of Tuesday. Wednesday, | hit the Exhibit Hall again and then 
rode into Washington to hit the Government Printing. Office Bookstore and the Museum 
of American History. My committee met all of Thursday (as usual). The extent 
of the news with me is that | will again be writing the Space Sciences and Astronomy 
article for Aerospace America in December, but it will be more "incisive" this year. 
The new Editor doesn't want the year-in-review, but assessments, trends, insights, 
blood and guts and veins in yer teeth... So | expect to write some things about 
our field's dismal prospects and how somebody oughta do somethin'. | will also be 
involved (in some fashion) with putting together the appropriate paper sessions at 
the Aerospace Sciences Meeting in Reno in January. (Could be a trip, man...) 
| stayed indoors Friday morning while it rained some more, then ventured out to 
bum around Washington a bit and visit the Hirshhorn Museum (I was gratified to see 
that they had a different subset of their painting collection out since my last visit). 
My folks came down by train Saturday with my four-year-old nephew. Happily, the 
weather turned warm and sunny in time for their arrival. The Kid blew into town 
that day, looking for dinosaurs. His stamina proved more than adequate for the two 
days we spent on the Mall, but, as | expected, his attention span is typical for his 
age group. We hit the Museum of Natural History, the Museum of American History, 
the Air and Space Museum, and the Hirshhorn. What the Kid liked best after the 
dead dinosaurs and the live spiders was chasing the pigeons out in the Mall. It was 
good to see my parents again and my nephew was pretty well-behaved, but | think 
this will be more fun in another couple years. (Will he have outgrown playing with 
the caterpillars in the shrubbery by then?) 


* * * 


Other news at work is that we have spun-off a new subsidiary called Commercial 
Launch Services to deal exclusively with bringing in new business for the Atlas(/Centaur) 
and handling present contracts. Since we have to do all the mission design work 
and performance analysis for them, it's just like having an additional set of bosses. 

(I've attached a short article on them.) The really big proposal we've just submitted 
is for the Advanced Launch System, which is supposed to be Saturn-V (or Energia), 
but cheaper. Having been involved in that program for a year and having kept tabs 
on its progress for the last two, I'd say we still have no idea how we're really going 
to build it yet (don't get me started on this...). Some folks here view this as bad 
news whether we win it or not. We'd love the billion bucks or so, but the pre-design 
folks have done a %&$¢& job on it so far and we'd practically have to hire ourselves 
a new division to work on it. Not many people seem worried enough yet about where 
all this hired help will come from. We can't steal enough folks from Space Systems 
Division because they're all working on Atlas, commercial Atlas, Titan/Centaur, and 
advanced projects. We can't get that many from outside because all the other companies 
are doing the same thing to staff their burgeoning commercial and military programs. 


And kids aren't graduating from engineering schools that fast... (Guess we shouldn'ta 
let all those guys go after Apollo.) This is going to be amusing. Looking for a 
job in the space industry? Apply today! 

Meanwhile, we have refurbished the last of the old Atlas ICBMs for use at 
Vandenberg. There are only about ten left of these 25-year-old rockets. (I've 
got another article about this at the end.) 

We're supposed to meet with Eutelsat again to start getting serious about their 
mission. This time, we'll be going to France (either Paris or Cannes) around the 
end of July. I'm told | will be one of the delegation. | have not advised them 
of my imminent resignation yet; they'll get it the day after | get the Grad School 
letter. | plan for August 12th to be my last day at work. The reaetion may not 


be pleasant to watch... 
* + + 


There's a big (big, he says -- it's claimed to be the world's biggest) air show 
out here this week: I've cut out the local press on it. | avoided going this weekend 
because it was expected that 400,000 people would show up. Brown Field is only 
accessible by two not especially large highways and the thought of fighting 50,000 
cars put me off. One of the folks at work says there were only about 50,000 people 
there on Sunday; the $12 general admission fee may be keeping the crowds away. 

As a GD person, | can get in for $6, so mebbe I'll be there next Sunday. 

| also added the invitation | received to attend the "wake" for the Star Trek 
bridge crew member that was to be "killed off." Half our department showed up, 
grilled dinner, and voted on who they thought was going to get it and who they 
wanted to see get it. The outcome was expected, the episode was disappointing, 
but the get-together was enjoyable. 

My intention to leave here in mid-August is timed as it is so that | can go 
to the AIAA/AAS Astrodynamics Conference in Minneapolis, get: moved in, recover, 
hit the AAAI (Am. Assoc. for Artificial Intelligence) conference in St.Paul, perhaps 
go down to New Orleans for Worldcon (I still haven't decided), visit New Jersey to 
be at my other sister's wedding on September 10th, go back home and recover again, 
and prepare to start classes (U.Minn. uses the "quarter" system). 


%* & 


Bill's anti-cavity rocket launch cartoon came to mind again. It occurred to 
me that someone would surely soon publish a book entitled Fluorine as Oxidizer: 
Advanced Propulsion Concept or Communist Menace? After a while, there would 
be a movement to change the name of the launch site to Cape Canaveral, Fluorida... 
| finally found out why it's become impossible to phone West Chicago. "Next 
week, Bill, Todd, and their wild techie friends try one of their laser 'experiments' 
on the Illinois Bell fiber-optic network, with hilarious results. That's the upcoming 
episode of Uplink/Downlink Saturday on PBS, television worth watching..." 


* & * 


Now | just have to come up with a cover for this issue and we're all set. 
Take care and read you in July! 
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Something for nearly everyone 


| 640-foot pavilions house displays from over 325 exhibitors 


By Lew Scarr 
Staff Writer 
‘More than 325 exhibitors will have 
‘products on display at Air/Space 
, America 88 opening tomorrow — ev- 
‘erything from a Chinese missile to 
sun screen. 
__ The public will have free access to 
the four, 640-foot-long pavilions 
erected by Fabric and Structure 
“Technology of San Diego especially 

for the 10-day air show and exposi- 
tion. 

Three of the pavilions will be de- 

. voted to products exclusive to the 
‘aerospace and related industries. 
‘The fourth pavilion will house res- 
‘taurants, a bar, other service facili- 
ties and a service counter for Ameri- 
can Airlines. 

The trade exhibits, while designed 
for the industry, also will have some 
attraction for the general public, 

‘said C.G. Speck Barker, Air/Space 
America’s marketing director. 

“For example, the Chinese will 
have a model of their Long March 
missile and NASA will have a 40- 
foot-long display of the space station 
it is proposing,” Barker said. 

San Diego's Aerospace Museum 
will have an exhibit. American 
‘Kleaner of Pico Rivera will have an 
aircraft cleaning display. 

‘ Cohu Inc. will display closed-cir- 
cuit television cameras and solid- 


state imagers. Datametrics Corp. of 
Chatsworth will show off its high- 
speed resolution digital printers. 

Nylon Moulding Corp. of Monrovia 
will display grommets. 

Outside, Copper Tone will offer a 
free squirt of sun screen. And there 
will be more, Barke promised. 

“More than 150 aircraft from all 
over the world,” he said. “And inside 
and outside the public will be able to 
watch a device that tracks aircraft 
electronically and photographically.” 

JumboTRON, a giant television 
Screen rising 50 feet, will provide 
continuous coverage of live aerial 
displays and races, historical footage 
of space shots and films of experi- 
mental aircraft. 

During weekend air races, mini- 
cams will be mounted inside the 
cockpits of several airplanes, send- 
ing back a pilot’s-eye view to Jumbo- 
TRON, which will be located near 
the Founder’s Club, a building hous- 
ing facilities for the 22 firms that 
have donated $100,000 each toward 
production of Air/Space America. 

Eleven “casitas” will function as 
hospitality suites, sponsored by nine 
corporations, Air/Space America 
and the Soviet Union. These are open 
by invitation only, Barker said. 

Restaurants of all kinds, from sit- 
down dining catered by Carriage 
Trade, to chicken, hot dog and ham- 


burger stands will be available 
throughout the show grounds. 

Barker said some booths will give 
away souvenirs. Other booths will 
sell T-shirts and caps . 

Some booths will be located on the 
grounds in the International Village. 
others will be housed in the “remov- 
able” pavilions. 

The pavilions were constructed a 
month ago and will come down 
shortly after the show and exposition 
end. Each contains 64,000 square feet 
of covered, air-conditioned space. 

Frames supporting the structure 
are extruded aluminum beams. 
Stretched to form the ceiling and 
roof, without interior columns, is 
translucent polyvinyl choride mate- 
rial. 


Company Establishes 


Subsidiary to Support 
Commercial Launches 


A wholly owned subsidiary to provide commercial 


fom 


CD World. 


ae 


April Lag 


launch services for the Atlas/Centaur launch vehicle has 


been established by the company. 

ee «The new subsidiary — 
General Dynamics Commer- 
cial Launch Services, Inc. — 
will provide worldwide mar- 
keting, business develop- 
ment, mission analysis and 
mission management ser- 
vices necessary for launching 
U.S. and foreign satellites. It 
will be the customer focal 
point dedicated to the unique 
business requirements of 


Dunbar 


commercial launch ventures. 

In making the announcement, Herbert F. Rogers, 
President and Chief Operating Officer, said, “We made a 
very strong commitment to the satellite launching business 
last summer when we decided to produce 18 Atlas/Cen- 
taurs for the commercial marketplace. The establishment 
of General Dynamics Commercial Launch Services fur- 
ther reinforces this commitment.” 

Dennis R. Dunbar, formerly Director of Commercial 
Launch Services at Space Systems Division, has been 
named Vice President and Managing Director of the new 
subsidiarv based inSanDieson =a 
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A REPO 


N a mesa near Flagstaff, Ari- 
zona, 2 low house made of 
concrete blocks sits in a forest 

of ponderosa pines. It resembles a 
bomb shelter. A second house rests on 
top of it—a soaring structure with 
walls made of volcanic boulders and 

lass. One evening in October of 
198s, I was sitting at the dining-room 
table inside the house made of boulders 
and glass, with the planetary scientist 
Eugene M. Shoemaker. We had just 
finished a dinner of homemade enchi- 
ladas, and he was examining a news- 


.paper. He. read aloud, “Astronomers 


Locate Possible Distant Galaxy.” 
Then he put on a pair of half glasses 
and peered at the story. “What in the 
heck is this? What’s this mean?” he 
said. ““There’s only about a hundred 
billion visible galaxies.” 

“I wonder which one they found,” 
Carolyn Shoemaker remarked dryly as 
she cleared the dishes from the table. 
Night had fallen, and a steady rain 
poured down. 

Gene dropped the newspaper on the 
table. He had a clipped mustache, and 
a robust face tanned by years of pros- 
pecting for the remains of giant craters 
left by asteroids and comets that had 
struck the earth. He wore a bolo tie 
with a clasp of Hopi silver in the shape 
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“Getting and spending, we lay waste our powers. Details at eleven.” 
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DARK TIME 


of an eagle. “Astronomers have essen- 
tially abandoned the solar system,”’ he 
said. “In the nineteenth century, the 
solar system was the object of central 
interest in astronomy. As their tools 
improved, astronomers focussed their 
attention on what they called the 
larger questions.” His face creased 
into a grin, and he added, “So. the 
geophysicists and geologists came 
along and adopted this orphan—the 
solar system.” 

A drumroll of rain hit the house 
and reverberated along ponderosa raf- 
ters. Gene and Carolyn and their three 
children had lived in the lower house 
until it started to feel cramped, where- 
upon the roof seemed a natural place 
to begin another house. Eventually, 
the children had grown up and moved 
out, and now Gene’s mother lived in 
the lower house. 

“We're going to go after something 
new at Palomar this month,” Gene 
said. He picked up a sheet of computer 
paper and unfolded it. It was headed 
“Known Trojans,” and it contained 
a list of heroes from the Trojan 
War—Achilles, Patroclus, Hektor, 
Nestor, Priam. Each name was that of 
a minor planet in orbit around the sun, 
and each name was followed by a long 
string of numbers describing that 
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planet’s orbit. A minor planet is the 
same thing as an asteroid. Gene said 
that lately he had been thinking about 
these Trojans, and he had begun to 
wonder if there might be a lot of 
unknown Trojans out there. He ran 
his finger across blocks of text com- 
posed of numbers. “‘Look at these or- 
bital elements,” he said. “‘You can just 
see that the Trojan clouds are really 
enormous.” I couldn’t tell anything at 
all from looking at the computer 
paper, but when Gene looked at the 
strings of numbers, evidently he could 
see in his mind’s eye two immense, 
uncharted clouds of asteroids out by 
Jupiter. “These clouds cover a heck of 
a lot of sky,” he said. “The kind of 
sky we can explore with a little wide- 
field telescope.” 

“If the rain stops, Gene,” Carolyn 
said from the kitchen, where she was 
washing the dishes. 

A lugubrious noise hammered the 
roof. He looked up. “This is kind of 
discouraging,” he said. 

Carolyn came out of the kitchen. 
She said gently, “If it’s raining in 
Flagstaff, Gene, then it’s probably 
raining on Palomar Mountain.” 

What had sparked Gene’s interest 
in the Trojan asteroids was the fact 
that Carolyn had recently discovered a 

new one while she was 
searching through some 
negatives. She had been 

looking for earth-crossing 
asteroids—stray asteroids 

whose orbits cross the 

earth’s orbit, putting the 

earth at some risk of being 

* ‘+ hit—but instead she had 
found this Trojan. It was 

big, as minor planets go— 
a sooty ball about eighty 
miles across, and by far the 
largest thing the Shoe- 
makers had ever found. 
Having discovered it, they 
were entitled to give it 
a name. By long-standing 
tradition, this type of plan- 
et is named after a hero 
from the Trojan War. 
They studied a copy of 
the Iliad. “The big names 
were all taken,’’ Gene said. 
“We thought we were go- 
ing to have to scrape the 
barrel. Get into the minor 
troops.” Then they came 
across the name Paris. “For 


some reason, Paris had never been 
used. I don’t know why. Paris was the 
guy who started the war.” 

There were two clouds of Trojans, 
one on either side of Jupiter and shar- 
ing its orbit. Trojans are distant, 
slow-moving asteroids, darker than 
anthracite coal, and for these reasons 
only forty had been found, whereas in 
the main asteroid belt, which lies be- 
tween Jupiter and Mars, thousands of 
minor planets had been found. The 
earth was about to swing by one of the 
two clouds of Trojan asteroids. The 
moonless time of the month, which 
astronomers call dark time, had ar- 
rived, and the Shoemakers had decided 
to devote some of their allotted dark 
time on the eighteen-inch Schmidt 
telescope at the Palomar Observatory, 
in California, to a search for Trojan 
asteroids. 

The Trojan clouds had never been 
completely explored. Scattered pin- 
points of light, barely resolvable on a 
photographic emulsion, they fanned 
out for half a billion miles on either 
side of Jupiter. Nobody knew for sure 
how they had got there or what they 
were made of. In 1906, the German 
astronomer Max Wolf discovered an 
asteroid in Jupiter’s orbit, wobbling 
sixty degrees ahead of Jupiter, as if 
Jupiter were pushing it along. Wolf 
named it Achilles. Achilles had some- 
how wandered into a region of space 
where the gravitational fields of Jupi- 


ter and the sun formed a stable pock- 


et of gravity that left the asteroid 
bobbing up and down in limbo. 
The French mathematician J.-L. 
Lagrange had predicted such a pecu- 
liarity in orbital systems more than a 
century before, calculating that there 
would be dimples in gravity sixty de- 
grees on either side of any body in 
orbit around another body. A stray 
object that happened to fall into one of 
these dimples would oscillate inside 
the dimple and never leave it without a 
push. 

Achilles was the first object found 
trapped in Jupiter’s leading Lagrang- 
ian point. Then Patroclus was found 
in Jupiter’s trailing Lagrangian point, 
travelling sixty degrees in Jupiter’s 
wake, as if Jupiter were pulling it 
along on a track. It soon became ap- 
parent that two hosts of minor planets 
bracket Jupiter. A style of naming 
them became established: with a few 
exceptions (Patroclus among them), 
asteroids that travel ahead of Jupiter 
are named for heroes from the Greek 
side of the war, while asteroids that 
trail Jupiter are named for heroes from 
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the Trojan side. The two clouds are 
known formally as the Greeks and the 
Trojans, but astronomers usually refer 
to both clouds simply as Trojans. 

The core of the Greek cloud was 
now at the top of the sky around mid- 
night. “We are looking at an opvortu- 
nity to find a heck of a lot more of 
these guys,” Gene said. “I think there 
could be two hundred thousand Tro- 
jan planets bigger than a kilometre 
across, total, for both clouds. I would 
add that this is not the received wis- 
dom about the Trojan planets.” He 
suspected that the Trojan clouds 
might extend far above and below the 
plane of the solar system, where no- 
body had ever looked systematically for 
Trojans before. ““That’s where we are 
hoping to hit pay dirt,” he said. 

Asteroid clouds contain a range of 
debris—everything from dust and sand 
through boulders to small worlds. If 
Carolyn, searching photographic 
negatives after the run, could discover 
a handful of big Trojans, that would 
imply the existence of many small ob- 
jects. Big Trojans, lurking in parts of 
the sky where they were not supposed 
to, would betray a haze of Trojans 
swarming like no-see-ums among 
them. Carolyn would also be scanning 
the negatives for earth-crossing aster- 
oids booming past, since one of those 
could turn up at any time, on any film. 
But if the weather failed them they 
would have to forget about asteroids 
for the time being. “This whole thing 
is a crapshoot,” Gene said, listening to 
the rain. 


Ge SHOEMAKER majored in geol- 
ogy at the California Institute of 
Technology, in Pasadena, during the 
years following the Second World 
War. “Caltech has always been a ha- 
ven for space freaks,”’ he says. He liked 
to stand in the viewing gallery of the 
Caltech optical shop and watch men in 
white tennis shoes work a polishing 
machine on the Hale telescope’s two- 
hundred-inch mirror, the biggest piece 
of glass the world had ever seen. A 
few miles away, in the Arroyo Seco, 
plumes of smoke occasionally erupted 
and a rumble shook the surround- 
ing towns: Professor Theodore von 
Karman and his students at the Jet 
Propulsion Laboratory were testing 
rocket motors. Then, during the sum- 
mer of 1948, fresh out of Caltech, 
Gene found himself working for the 
United States Geological Survey, map- 
ping uranium-bearing formations in 
the Paradox Valley of westernmost 
Colorado. The Geological Survey put 
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him in a bunkhouse in a mining settle- 
ment, and he would drive a jeep in to 
the town of Naturita each day for 
breakfast, five miles on a dirt road. 
One morning, when he was pounding 
along, a strange thought came to him. 
As he tells it, “I started thinking 
about von Karman and those rocket 
motors. I also knew what was hap- 
pening at the White Sands Proving 
Grounds—Wernher von Braun was 
down there firing off a bunch of cap- 
tured German V-2 rockets. All of a 
sudden, | got this feeling in my bones. 
I said, ‘By God, they’re going to build 
a rocket and take men to the moon 
with it! What an unbelievable thing! 
To be the first man on the moon! And 
what other person to-explore the moon 
but a geologist!’ I decided right there 
that when they took applications 1 was 
going to be standing at the head of the 
line.” He saw a flaw in his plan, which 
was, as he put it, “if you had told 
anybody in 1948 that you wanted to be 
a geologist on the moon, they would 
have considered you a prime candidate 
for the asylum.” He swore an oath to 
do whatever he could to get off the 
earth, but to keep his mouth shut 
about it. 

A lunar geologist would have to 
know something about the holes on 
the moon. In the late nineteen-forties, 
prevailing opinion held that these 
holes had been made by volcanoes, so 
Gene taught himself explosive volca- 
nism. The earth’s surface concealed 
many enormous, ringlike features 
known as cryptovolcanic structures, 
which were believed to be the remains 
of superexplosive volcanic eruptions. 
He studied cryptovolcanoes, poking at 
some of them with a rock hammer. He 
also walked around Meteor Crater, a 
hole nearly a mile across, outside 
Flagstaff. Despite its name, the major- 
ity of geologists were uncertain about 
its origin. Some thought that Meteor 
Crater might be a collapsed salt dome, 
or a hole left by a volcanic steam ex- 
plosion. Not many professional ge- 
ologists accepted a theory, first pro- 
posed by Daniel Moreau Barringer in 
1906, that a nickel-iron meteorite had 


landed there. Gene, having enrolled as} * 


a graduate student in geology at |: 
Princeton, set out to make a geologic 
map of Meteor Crater. Barringer had 
drilled a series of holes in the floor of 
the crater, hoping to find the meteor- 
ite underneath. Fie never did. Gene 
examined Barringer’s old core samples | 
and came up with a lot of shattered | 
rock that contained microscopic drop- » 


- lets of quartz glass saturated with par- 


- ticles of meteoritic iron. Around the 
lip of the crater, he found layers of 
sedimentary rock peeled back from the 
rim like the petals of a flower. He 
discovered that these layers of ejected 
rock had been deposited in reverse or- 
der, the oldest layers on top. No vol- 
cano, he felt, would lay down ejected 
debris in such an orderly fashion. For 
comparison, he mapped craters formed 
by nuclear bombs in the Nevada desert 
—the Jangle U crater and the Teapot 
Ess. There he found thumb-size blobs 
of shock-melted dark glass blown into 
deeply shattered rock, and sediments 
peeled back like flower petals from the 
lip of the crater, laid down in reverse 
order. The evidence came to this: Me- 
teor Crater had been made by a mete- 
orite, which had exploded on impact. 
Gene stayed with the Geological 
Survey after receiving his degree. In 
1960, he and two colleagues in the 
Survey, Edward Chao and Beth Mad- 
sen, discovered in the rocks of Meteor 
Crater a mineral they named coesite. 
Coesite is a polymorph of silica which 
forms under shock: a wave of extreme 
pressure must rip through the rock, 
crushing the silica’s molecular lattice 
into coesite. No known event at the 
surface of the earth other than the 
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impact of a large meteorite could do 
that. As Gene would later say, “we 
had discovered a fingerprint for im- 
pact.” That brought him to Germany. 

The Ries Basin is a circular depres- 
sion seventeen miles across, on the 
western border of Bavaria, north of 
the city of Augsburg. Most geologists 
had assumed it to be a fossil volcano. 
Gene’s German wasn’t good, but the 
more he read about the Ries Basin the 
more he suspected that it was an im- 
pact crater. He believed that with the 
coesite fingerprint test he could prove 
it. That summer, he visited the Ries. 
On the evening he arrived, he went 
straight to a quarry he knew about—it 
belonged to a cement factory, and the 
workers had gone home—and climbed 
down inside. He broke up a few pieces 
of rock with his hammer and looked at 
them in the fading light. A scientific 
field now known as impact geology 
came of age. 

The rock was shocked, melted, 
crushed, full of blobs of dark glass. 
During the following week, Gene ex- 
plored the Ries, with a rock hammer 
dangling from his hand. He found 
blasted, shocked rock everywhere, a lot 
of it built into castles, churches, and 
houses. Fifteen million years ago, dur- 
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ing Miocene times, something had 
come in from space and explodcd 
there. Crustal rocks had offered this 
projectile the resistance that a tub of 
lard would give to a concussion gre- 
nade. Mountain-size masses of rock 
blown from the lip of the Ries Basin 
had soared or slithered for miles across 
southern Germany. Gene mailed three 
pieces of the Ries Basin to Edward 
Chao, who analyzed the rocks and 
found coesite in them. 

That was the first proof that a giant 
impact crater existed on the earth. 
Gene’s discovery immediately raised 
the question of just how many impact 
craters the earth might conceal. At 
last count, geologists have identified 
more than a hundred, among them the 
sacred Lake Bosumtwi, in Ghana; 
Lake Manicouagan, in Quebec; the 
Rouchechouart, in France; Gosses 
Bluff, in Australia; and dozens of 
eroded or buried craters in the United 
States, including structures called 
Crooked Creek, Decaturville, Flynn 
Creek, Upheaval Dome, and the Man- 
son Structure. Gene thinks that per- 
haps as many as a thousand impact 
craters will eventually turn up—“pro- 
vided we don’t cover the earth with 
nuclear craters first.” In 1960, when 
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he drove into the Ries, scientists were 
still arguing over whether the moon 
craters had been made by volcanoes, 
but when Gene found a giant impact 
crater on the earth he virtually ended 
the debate. Galileo had seen holes and 
rings on the moon the first time he 
looked, but to show that they were 
made by asteroids and comets, and that 
the earth was pockmarked with similar 
rings, took three more centuries and a 
proto-astronaut with a hammer. 

Gene soon established the United 
States Geological Survey’s Branch of 
Astrogeology, now located in Flag- 
_ staff, dedicated to the geologic study of 
other ‘worlds. He played a prominent 
part in the American effort to put a 
man on the moon, working first on the 
Ranger lunar probes, then with the 
imaging cameras on the Surveyor lu- 
nar lander, then as the Principal In- 
vestigator in charge of the geological 
field work done during the early 
Apollo manned lunar landings. But he 
never achieved escape velocity. His ad- 
renal glands began to fail in 1962, 
killing forever his chances of going 
into space. He would never forget the 
_ night launch of Apollo 17, the last of 

the manned lunar missions. He and 
Carolyn watched at Cape Canaveral as 
Harrison Schmitt, their friend and 
colleague from the Geological Survey, 
pulled away from the earth on a Sat- 
urn V rocket, a machine as tall as a 
thirty-six-story office building and 
already moving at supersonic speed 
as it rolled downrange—while Gene 
studied, with the detachment of a 
scientist, the pain of the unfulfilled 
hope that had started that summer in 
Paradox Valley and had delivered him 
to an open field in Florida to witness 
the launch of the first and so far the 
only geologist to walk on the moon. 

But he could not keep his eyes on 
the ground. Ever since Meteor Crater 
and the Ries, he had been wondering 
about rocks that fall from the 
How many of them were out there? If 
you went looking for them with a 
telescope, what would you find? Could 
finding rocks in space give you a better 
estimate of how often the earth takes a 
hit? The main asteroid belt contains 
close to a million pieces of rock and 
iron at least half a mile across, and 
‘every population has its rogues. When 
the main belt tosses off rogue asteroids, 
they can go into long, slanting, ir- 
reversibly chaotic orbits; they can 
approach the earth from any direction. 
Every now and then, an unknown 
earth-crossing asteroid appears in the 
sky—a fast-moving point of lioht 


travelling at an average closing speed 
of fifteen kilometres per second, or 
thirty-four thousand miles per hour. 
In 1932, Karl Reinmuth, an aster- 
oid hunter in Heidelberg, Germany, 
discovered the first recognized earth- 
crosser. It appeared on a glass photo- 
graphic plate as a bright line among 
the stars—a near-earth object a mile 
in diameter, travelling quickly. He 
named it Apollo, after the god who 
drove the chariot of the sun, because 
the asteroid’s orbit took it near the 
sun. (Apollo, as it happens, was also 
the god who fired invisible arrows at 
mortals to kill them instantly.) Apollo 
was in an unstable orbit and vanished, 
only to be unexpectedly rediscovered 
in {973 by Harvard astronomers while 
it was making a swift apparition across 
a moonless sky. Five years after he 
sighted Apollo, Reinmuth found the 
second recognized earth-crosser, Her- 
mes. Hermes missed us by about five 
hundred thousand miles—or twice the 
distance from the earth to the moon— 
and disappeared. Hermes is still lost. 
Nobody knows when it will be back. 
In 1972, when Gene Shoemaker began 
seriously thinking about a program 
to search for earth-crossing asteroids, 
the orbits of only three earth-crossers 
were accurately known: Icarus, Geo- 
graphos, and Toro. Astronomers had 
shown more interest in looking for 
exploding galaxies than in tracking 
loose cannonballs near the earth. Yet 
the bombardment of the earth was ob- 
viously a continuing natural process. 
Gene and a Caltech geologist named 
Eleanor Helin founded the Palomar 
Planet-Crossing Asteroid Survey in 
1973. Helin carried on the bulk of the 
telescopic work during the program’s 
early years, spending long nights on 
the eighteen-inch and forty-eight-inch 
Schmidt telescopes on Palomar Moun- 
tain. She discovered the earth-crossers 
Aten and Ra-Shalom, and co-discoy- 
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ered Aristaeus. Aten, which is half a 
mile in diameter, appears in our sky 
once every twenty years. Like its peers, 
it will not remain an earth-crosser 
forever. Either it will one day pass 
so close to the earth that the earth 
will sling it into a new orbit, or, as 
Gene says, “Aten’s got a damned good 
chance of hitting the earth.” Helin 
also found an asteroid called 1973 
NA, which is now lost. It is one of a 
class of asteroids known as Amors, 
which are in unstable orbits near 
Mars—objects that will eventually 
either hit Mars or come close enough 
to it to be flipped into earth-crossing 


orbits. Shoemaker and Helin defined 


three classes of earth-crossers: Aten 
objects, which spend most of their time 
inside the earth’s orbit; Amor objects, 
which spend most of their time out 
around Mars, occasionally moving in- 
ward to brush the earth’s orbit; and 
Apollo objects, which slash deeply 
back and forth. As of this writing, 
seventy-three earth-crossing asteroids 
have been discovered, but Gene has es- 
timated that there are a total of about 
two thousand Apollos, Atens, and 
Amors half a mile or more in diameter 
and able to collide with the earth now 
or at some time in the future—two 
thousand drunken mountains driving | 
the freeways, mostly unseen. Smaller 
objects—the size of the Great Pyramid 
at Giza, for example—are much more 
abundant, but are exceedingly difficult 
to find. From the human perspective, 
major impacts are rare; in Gene’s 
words, “‘human civilization is essen- 
tially instantaneous.” From an astro- 
nomical perspective, however, hyper- 
velocity planetoids slam into the earth 
fairly frequently. We live in ‘an aster- 
oid swarm. 


ere night after Gene talked 
about unknown Trojans, it was 
still raining. The Shoemakers, reso- 
lutely optimistic, loaded their Plym- 
outh Fury for the five-hundred mile 
drive to Palomar Mountain, a long 
hogback situated in the coastal ranges 
of Southern California, about halfway 
between Los Angeles and San Diego. 
The Fury was a golden-green boat 
with a smashed front fender. It ap- 
peared to have suffered damage during 
the inexorable march of American sci- 
ence. As large as the Fury was, the 
Shoemakers had a terrible time fitting 
their gear into it. Carolyn’s stereo mi- 
croscope, which she uses to discover 
comets and asteroids, took up half the 
trunk, but the real problem concernzd. ~ 
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makers, who carried two backpacks 
and a duffelbag. 

“What have you got in there?” 
Carolyn asked. 

“Warm clothes,” I told her. I planned 
not to be the first reporter to freeze 
to death during a search for minor 

lanets. 

The Shoemakers preferred to drive 
to Palomar Mountain at night, be- 
cause they could push the Fury over 
the speed limit across the Mojave Des- 
ert. Twenty miles outside Flagstaff, 
the Fury went wahump, and Gene 
said, “We're bottoming out on the 
shocks.” 

“Because you’re driving too fast,” 
Carolyn said. 

“Carolyn had a good year last 
year,” Gene said, apropos of nothing 
in particular. “She got five comets.” 

“I got so that I expected to find a 
comet every time we went to the 
mountain,” Carolyn said. “This year, 
I haven’t found any comets at all. I 
don’t know what the problem is.” 

After spending most of her adult life 
as a housewife, Carolyn had become 
an astronomer. She was a quiet, rather 
serious person, modest about her ac- 
complishments. Her gray hair was cut 
in bangs, and there was a hint of 
bronze in her skin—the last of an 
outback tan acquired in Western Aus- 
tralia, where she and Gene had spent 
the previous summer mapping giant 
ring structures made by minor planets 
that had hit the prehistoric earth. 

In the course of searching films 
for earth-crossing asteroids, Earolyn 
had begun to turn up comets. Some 
astronomers consider themselves lucky 
to find one comet in a lifetime; 
Carolyn had so far racked up a total of 
six, five of which she discovered dur- 
ing one unbelievable eight-month roll 
in 1984. Before that, no astronomer 
had ever found five comets in eight 
months. Two of the comets—Shoe- 
maker 1 and Shoemaker 2—are what 
are known as Jupiter-family comets: 
they travel on short orbits around the 
sun which take them near Jupiter. 
They will gleam for perhaps ten thou- 
sand years Tefore they go dark. Thus 
the name Shoemaker may last longer 
than marble or the gilded monuments 
of princes. The four other comets 
came through the solar system on 
long orbits and have now disappeared 
into deep space. Among women, only 
Caroline Herschel, a German-born 


Englishwoman who lived in the days \\ 


of Jane Austen, had found more com- 
ets than Carolyn Shoemaker. She 
found eight, searching with a modest 


telescope that her brother, Sir William 
Herschel, built for her. “I intend 
to beat Caroline,” Carolyn remarked 
coolly. After that, she said, she 
was going to beat William Bradfield, 
Minoru Honda, and Antonin Mrkos, 
three astronomers who were then tied 
for first place among living comet dis- 
coverers, with twelve comets apiece. 

Each of the Shoemakers’ observing 
runs on Palomar Mountain yields a 
pile of photographic negatives, which 
Carolyn, using her stereo microscope, 
later scans back in Flagstaff. But the 
microscope goes virtually everywhere 
Carolyn goes. She takes it to the 
mountain in order to search films 
when Gene brings them fresh from the 
darkroom, since an earth-crossing as- 
teroid can whip past the earth in a few 
days. When she searches for minor 
planets, she inserts pairs of negatives 
in the microscope—photographs of 
star fields taken at intervals of forty 
minutes. Comets and asteroids move 
enough during forty minutes so that 
they seem to jump out before her eyes. 
Each pair of films contains roughly 
ten thousand points of light. Most are 
stars, and yet the films often seem full 
of moving debris. Ordinary main-belt 
asteroids stream in the same direction, 
like schooling fish. She watches for 
anomalies: things that seem to go 
backward, or to slash diagonally across 
the field, or to float toward her; things 
moving too fast. 

The rain stopped, and the clouds 
broke. A whitish-pink planet gleamed 
in the west, dead ahead. “Ah, Jupi- 
ter,” Carolyn said. “A good sign.” 
We switchbacked off the edge of the 
Colorado Plateau and down into the 
Mojave Desert. The Milky Way 
arched overhead, and Jupiter dropped 
westward into basin and range. 

I asked her how she had become 
involved in the business of finding 
comets. “I sort of eased into astron- 
omy, part time at first,” she said. “In 
the beginning, I didn’t know if I could 
take staying up all night on the tele- 
scope with Gene—especially in the 
winter, when it can get well below 
freezing in the dome and the nights 
last thirteen hours. I worried about 


that. I can’t wear mittens, because you 
have to handle a lot of small metal 
parts when you reach inside the tele- 
scope.” The pleasure of hunting mi- 
nor planets had soaked up what she 
called a “restlessness.” Her restless- 
ness came from something deep—prob- 
ably the American need to pile every- 
thing in a wagon and go looking for 
Eden. Her father, Leonard Spellmann, 
had tried silver mining in Colorado 
without much success, so he went to 
New Mexico in 1920, to try home- 
steading. In the early nineteen-forties, 
he bought a two-acre chicken farm in 
Chico, California. Leonard killed and 
dressed the chickens, and Carolyn’s 
mother sold them to the local people. 
The Spellmann family did not have 
much cash, and at first they found that 
beans better suited their dinner table 
than chickens. In the summers, Chico 
became unbearably hot, and when the 
family couldn’t sleep for the heat they 
would sit in the yard on blankets at 
night and talk and sing songs. Carolyn 
Spellmann was a dreamy gir] and close 
to her family. When the singing 
stopped and the family dropped off to 
sleep on their blankets, she looked at 
the huge moon. 

Her parents assumed that she and 
her brother, Richard, would go to col- — 
lege. Richard got into Caltech. The 
chicken farm could not handle more 
than one fancy tuition, so Carolyn 
went to Chico State College; that way, 
she could live at home and save on 
expenses. She eventually got a master’s 
degree in education. At Chico State, 
she began hearing from Richard about 
his roommate at Caltech. Gene Shoe- 
maker, meanwhile, began hearing 
from his roommate, Richard, about 
Richard’s sister. By the time Carolyn 
met the touted Gene, leading indica- 
tors suggested that they were already 
planning to get married. Then Gene 
left for graduate school at Princeton. 
They wrote letters to each other for a 
while, until Carolyn suddenly broke 
off writing. 

Gene was upset. “What happened!” 
he asked. He kept writing to her, and 
to silence. She finally sent him an an- 
swer to the effect that “I thought that 
since you were at Princeton you 
wouldn’t be interested in me.” She also 
mentioned to him that she and her 
parents were planning to drive around 
the national parks that summer. Gene 
wrote back asking if she might like to 

o camping with him on the Colorado 
lateau instead. Carolyn’s mother, 
Hazel, thought the idea of her daugh- 
ter camping in the desert with this 
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Gene Shoemaker was just first-class. 
In fact, Hazel wanted to come along, 


too. Gene, Carolyn, and Hazel Spell- 


mann explored the Colorado Plateau 
in a car and told stories by firelight. 
At the end of the first week, they 
drove into Grand Junction, Colorado, 
to resupply. Gene and Carolyn, in a 
strategic move, left Hazel in a motel 
room, while they took the car and 
went out on the town. Gene suddenly 
turned to her in the car and proposed. 
She replied, ‘‘No problem there, 
Gene.” 

She tried teaching junior high 


school, hated it, and got pregnant just: 


in time to save herself from feral ninth 
ae “I spent many years having a 
amily,”’ she said. “I enjoyed that. But 
once you start finding minor planets 
it’s so much fun that you can’t stop. 
Gene, do you know if that car follow- 
ing ws is John Law?” 
he Fury rocked as Gene turned 
around to look. “I hope not,” he said. 
“In Arizona, you can be jailed for 
speeding,” Carolyn said. The police 
had explained this to the Shoemakers 
before. | 
A few minutes later, Gene swung 
the Fury into the breakdown lane and 


brought it to a halt. Time to switch 
drivers. We climbed out of the car 
onto a ribbon of highway that crossed 
a desert playa between mountain 
ranges. Not another pair of headlights 
was in view. Gene stood in the middle 
of the road and stretched. He leaned 
back and looked up. “The Trojans 
would be dead overhead,” he re- 
marked. His belt buckle glinted in the 
starlight—it was made of silver, in the 
shape of a many-rayed star. The sky 

littered with lights, but the cloud of 

rojan planets was invisible—twenty 
thousand times fainter than any star 
the naked eye could see. A smell of 
damp creosote bushes filled the air. It 
had been raining in the desert. Not a 
good sign. “Heaven knows what it’s 
doing on the mountain,” Carolyn said. 
We climbed back into the Fury and 
slammed the doors, and she floored the 
accelerator. 

In his mind’s eye, Gene holds a 
peculiar vision of the solar system, and 
it is not any solar system that I had 
ever heard of. In schoolbooks, the so- 
lar system is pictured as a series of flat 
concentric circles centered on the sun, 
each circle representing the orbit of a 
planet. In Gene’s mind, the solar sys- 


namic, evolving cloud of 
debris, filigreed with bands 
and shells of shrapnel, full 
of bits and pieces of mate- 
rial likely to be pumped 
into long ellipses and tan- 
gles and wobbling orbits, 
which carry the drifting 
projectiles all over the 
place—minor. planets that 
every once in a while take 
a hook into a major planet, 
causing a major explosion. 
‘“There’s just a zoo of 
beasts out there, roaming 
the solar system,” he once 
remarked. Now he began 
to talk about comets. Bne 
of the more interesting 
shells of debris, to him, 
was the solar system’s res- 
ervoir of comets. Comets 
are lumps of crumbly ma- 
terial, some of them miles 
across, containing silica 
dust, carbonaceous com- 
pounds, and various kinds 


ter the planets formed. Be- 
yond Pluto, the outermost 
known planet, there is a 
spherical shell of comets 
‘known as the Oort cloud— 
named after the Dutch astronomer Jan 


Oort, who demonstrated its existence. 


The Oort cloud contains a prodigious 
number of comets—perhaps a tril- 
lion (nobody can say how many)— 
travelling in nearly circular orbits 
that may average about a light-year 
from the sun. If Pluto’s orbit were 
the size of a dime, a typical Oort 
comet would circle about ten yards 
out. From the Oort cloud, the sun 
would look like a bright star. Out 
there, a typical comet moves around 
the sun. slowly, at about three hun- 
dred miles per hour; it can feel the 
gravity of stars other than the sun. 
ince all the stars in the galaxy are in 
motion around the galactic center, a 
star passes near the Oort cloud now 
and then. A comet subjected to a grav- 
itational pull from a passing star can 
in some cases be slowed down nearly to 
a halt—to an orbital speed of around 
five or ten miles per hour. Then it 
does what any object does if it is 
suspended all but motionless over its 
star: it falls toward the sun. By the 
time it reaches the inner solar system, 
the comet is falling at outrageous ve- 
locity. It takes a hairpin turn around 
the sun and heads back for the Oort 


tem is a spheroid: a dy- ° 


of ice—trash left over af- 
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cloud. Some comets actually hit the 
sun. Thinking about comets dropping 
through the solar system, Gene won- 
dered out loud how often comets got 
trapped in the zone of planets. He 
wondered, for example, if the Trojan 
planets were dead, black, burned-out 
comets that had been trapped in Jupi- 
ter’s Lagrangian points during some 
early epoch in the history of the solar 
system. 

At three o’clock in the morning, 
Carolyn pulled off into a truck stop 
in the Mojave Desert. We sat at a 
counter while a waitress in a checked 
pants suit poured out three cups of 
coffee. 

Had there been more comets at times 
in the past, Gene went on. Had there 
been comet showers! What could 
cause a comet shower! He pondered 
these A rasgea while he drank his cof- 
fee. The waitress stood by the cash 
register with her arms folded, watch- 
ing him. The coffee shop was other- 
wise empty. 

What would happen, he asked, if a 
star as big as the sun brushed near 
enough to the solar system to pass 
through the Oort comet cloud? “We 
might have a close encounter with a 
big star maybe once every hundred 
million years,” he said. “If a star the 
size of the sun went through the Oort 
cloud slowly, it could give those Oort 
comets one hell of a kick. Comets 
would diffuse out of the cloud in all 
directions, which would increase the 
bombardment rate of the earth. We 
might be in the tail end-of a comet 
shower right now.” 

The waitress came over. “Need 
’nother coffee!” she asked. 

“Sure,” he said. “These guys travel 
at forty-two kilometres per second rel- 
ative to the earth. That’s triple the 
speed of the average near-earth aster- 
oid.” 

The waitress filled our cups. She 
peered at Gene. 

“A comet coming in from the Oort 
cloud could do a hell of a lot of dam- 
age if it hit,” he said. 

Gene went to the rest room, and the 
waitress chose that moment to total up 
the check. She said quietly to Carolyn, 
“Have you all seen the space center up 
north of here?” 

“You mean Edwards Air Force 
Base?”’ Carolyn asked. 

“No. You know—where the star- 
ships landed.” 

“Oh?” Carolyn said. 

“Where the aliens left those rock 
piles. You must’ve heard about that. 
Since your husband is interested in 


that kind of thing. Those messages to 
outer space.” 

“That sounds interesting,” said 
Carolyn. 

“There’s forces that keep the rocks 
together. Kids on motorbikes will 
knock the rocks away, you know? And 
the rocks will move back during the 
night. Nobody knows how it happens.” 

Carolyn paid the check. 

The waitress added, “It might be 
some kind of magnetic force.” 

“We should go and have a look,” 
Carolyn said. 

“Don’t miss it. Spacemen landed 
there. Have a nice night.” 


HE Palomar Observatory, which 

is owned by Caltech, consists of 
four working optical telescopes, each 
housed in its own dome, along with 
various other buildings, all scattered 
across a shoulder of Palomar Moun- 
tain, at an altitude of fifty-six hundred 
feet. The area is covered with fern 
meadows and groves of cedar trees. 
The largest of the Palomar telescopes 
is the Hale telescope, which is seven 
stories tall, contains a glass mirror the 
size of a living-room floor, and stands 
inside a dome as big as the Pantheon. 
Caltech astronomers, who are proud of 
the Hale, often call it the Big Eye. 
It is not the largest optical telescope on 
earth; the Soviets have a telescope with 
a two-hundred-and-thirty-six-inch 
mirror, on Mt. Pastukhov, in the 
Caucasus. But the Soviets have had 
problems with their mirror, and have 
had to cover defects on its surface 
with black patches, which has cut 
down the Russian telescope’s sensitiv- 
ity. Officials at Palomar Observatory 
therefore refer to the Hale as the 
largest working optical telescope on 
earth. The Hale took twenty-one 
years to build—from 1928 to 1949. It 
contains thousands of components— 


ad 


motors and relays, gears and wheels, 
pipes and pumps—dating from the 
nineteen-thirties: parts made by com- 
panies now bankrupt or merged, parts 
unobtainable, parts no longer under- 
stood. Colossal, aloof, agile, seemingly 
indestructible, and magnificently ex- 
tragalactic, the Hale telescope stands 
among all telescopes as the climax of 
dreadnought design. Astronomers from 
Caltech enjoy privileged access to it, 
and they compete with one another, 
sometimes fiercely, for the opportunity 
to use it. 

Three hundred yards south of the 
Hale dome, hidden among cedar trees 
and underbrush, is a much smaller 
dome, which contains the eighteen- 
inch Schmidt telescope, known as the 
Little Eye. It is one of the smallest 
professional telescopes in use anywhere 


in the world, and it is not exactly in 


great demand. The Hale is used on © 
every clear night, and sometimes in 
the afternoon, when astronomers point 
it at infrared stars. During light time 
—that is, when the moon is up— 
nobody uses the little Schmidt at all. 
During dark time, Gene and Carolyn 
Shoemaker often work with it for a 
week or longer. 

When we arrived at Palomar, we 
learned that the Pacific Ocean had 
been pushing racks of cloud fronts 
over the mountain, leaving the astron- 
omers there feeling swindled. We 
stayed in a cottage on the hillside be- 
low the dome of the Little Eye, staring 
out the windows over long breakfasts 
in the afternoon. After breakfast, we 
would hike or drive up to the dome, 
where Gene and Carolyn would tackle 
such work as they could find while 
they waited for the weather to clear. 
The dome of the Little Eye is twenty 
feet across and shaped like a bullet. It 
bears more than a slight resemblance 
to a space capsule. It has two floors: on 
the lower floor is a tiny office, a dark- 
room, a supply closet, and a bathroom; 
and on the upper floor stands the tele- 
scope. The entire dome would almost 
fit inside the barrel of the Hale. 

Gene worked in the darkroom, mix- 
ing chemicals in tanks. He unwound 
a spool of Kodak IIa-D astronomical 
film, as big as a roll of paper towels, 
and chopped the film into disks, using 
a machine he called the cookie cutter. 
A boisterous racket came out of the 
darkroom. Whomp. Then a muffled 
“Damn.” Whom». He filled three am- 
munition boxes with disks of film and 
carried the ammo boxes up to a labora- 
tory at the Big Eye, where he injected 
them with nitrogen gas and baked 
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them in an oven, to hypersensitize 
the films to faint light. “It’s a black 
art,” he said. 

Carolyn set up her microscope in the 
dome’s office and passed the time 
searching old films for asteroids. 
While she worked, she kept a radio 
tuned to a station that claimed it 
brought you absolutely the easiest lis- 
tening in Southern California. Every 
now and then, she pulled apart the slats 
of a venetian blind to examine cloud 


a | streets and mare’s tails sliding over the 


mountain. Life on Palomar 
oes catatonic under clouds. 
wn at the Monastery—a 
dormitory where the other 
astronomers were quartered 
—people sat around watch- 
ing television, hoping for 
news of a break in the weather. 
Palestinian hijackers holding four 
hundred hostages on an Italian cruise 
ship announced that they had killed 
two Americans, and a series of ty- 
phoons in the Pacific Ocean had pulled 
the jet stream closer to Southern Cali- 
fornia, which promised rain. 

At the Little Eye, Gene spread out a 
sheaf of papers and wrote numbers in 
columns, planning the star fields he 
and Carolyn would photograph during 
the run. This weather was beginning 
to get to him. He wondered if the 
Trojan planets would escape. He 
paced the office, looked over Carolyn’s 
shoulder. He said he thought he would 
call Bob Thicksten, the observatory 
superintendent. “Hi, Bob. Just wanted 
to see what our status is on the clocks. 
... Still slipping some... We’ll 
follow it carefully. What’s the weath- 
er going to do?...Grim? Ha-ha! 
Well, the sky looks better than it has 
all day.” 

A loud noise rattled on the metal 
dome. “What is that?” he cried, open- 
ing the door. A flash of lightning 
spilled into the office, followed by a 
rumble. “Aw, for crying out loud,” he 
said. The ground was covered with 
hail. 
This kind of thing went on for 
three days. Then, late on the third 
afternoon, something in the gestures 
of the clouds tempted the Shoemakers 
to walk to the Hale dome and go up on 
the catwalk for a view. They followed 
a road along the ridge, past scrub oaks 
and chokecherry bushes. Small ag- 
glomerations of birds spoiled in the 
wind. The air smelled of dead leaves 
and carried an edge of cold. A flash of 
white and blue burst out of the under- 
brush, and a blue jay took off with a 
chokecherry in its beak. The Shoe- 
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makers circled the catwalk of the Hale 
dome, eying the clouds. | 

“A clear night’s not impossible,” 
Gene said hopefully. 

As they often did, they spent a few 
moments looking at the Hale telescope 
from a walkway inside the dome. The 
Big Eye was pointed straight up, in its 
normal resting position, and the doors 
of the dome were closed. Two astron- 
omers were using a hydraulic lift to 
insert an electronic camera the size 
of a mainframe computer into the base 
of the telescope. The Hale 
hardly looked like a telescope © 
at all. It was a skeleton tube 
made of struts and girders. 
Covered with battleship- 
gray paint, it looked more 
like a terrible weapon than 
like a mirror for making images of 
time gone by. “Anybody who isn’t 
awed by that thing doesn’t have a 
soul,”? Gene remarked. 

Back at the cottage, the Shoemakers 
cooked a simple dinner of hamburgers, 
in case the weather cleared. We ate 
quickly, watching the clouds through 
the window. At dusk, while we were 
sitting around drinking coffee, the 
clouds broke and vanished. Carolyn 
stuffed the coffeepot into a paper bag, 
along with a pack of Oreos, and we all 
got in the Fury and drove up to the 
little dome. While Gene worked in the 
office, Carolyn climbed to the upper 
floor of the dome and pulled a plastic 
sheet off the telescope. (The dome 
leaked.) She hit a button. With a 
screech loud enough to spall one’s 
teeth, two curved doors on the dome 
pulled open. Hitting another button, 
she rotated the dome to the north, 
toward Cygnus, the Swan—a constel- 
lation that straddles the Milky Way. 
Twilight had eased off, and the black 
rift in Cygnus—a lane of dust in the 
Milky Way—was beginning to stand 
out. Carolyn hauled on a circle of 
handholds at the base of the telescope’s 
seven-foot tube, pitting her weight 
against the Schmidt—it weighed half 
a ton. She pointed it at Deneb, the 
brightest star in Cygnus, and looked 
through a guide telescope mounted on 
the tube. The Schmidt, too, was 
coated with battleship-gray paint. Riv- 
ets and dents on its tube suggested the 
hull of a submarine that had had some 
close calls with depth charges. The 
Schmidt had been styled and built dur- 
ing the Depression, and it looked like 
an aerodynamic pear. Its tube hung 
between the bars of a mounting that 
resembled a tuning fork; as the sky 
turned, the handle of the fork rotated 
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to keep the tube. pointed at the same 
place in the sky. ‘T'wo dials on the wall 
told where the pointed in 
right ascension (longitude) and decli- 
nation (latitude) within a coordinate 
system known as the celestial sphere. 
Until the time of icus, astrono- 
mers had thought that the earth was 
at the center of this celestial sphere 
and that the sphere revolved around 
the earth. 

Gene came up the stairs. He put a 
pile of papers on a control desk next to 
the telescope. The Schmidt had been 
slopping all over the sky, because of 
loose gears, and Gene had found a 
lead weight from a freight scale, 
which he now suspended from the tele- 
scope on a loop of clear packing tape. 
“This ought to keep the gears tight,” 
he said. He grabbed the telescope, 
tipped it over until it pointed sidewise, 
and snapped open two doors on its side. 
Carolyn handed him a film holder 
containing a disk of black-and-white 
photographic film. He shoved the film 
holder through the doors of the tele- 
scope, locked it in place, and snapped 
the doors shut. “Ready,” he said. 

Carolyn went to the control desk 
and read off the coordinates of the first 
exposure. “Right ascension twenty- 
two, thirty-two point zero.” 

He slewed the Little Eye across the 


“Declination plus fifteen, forty- 
seven,” Carolyn said. Her words 
smoked in the cold. 

He slewed again. The telescope ar- 
rived at the edge of the Trojan cloud, 
now rising over a ridge to the east. 

He sat on a stool, flicked off the 
lights in the dome, and peered into the 
eyepiece of the guide scope. He saw a 
set of cross-hairs and, near them, a 
pl ta star—possibly his guide star. 
““What’s the magnitude of, 
our guide star, dear?” he 
asked. 

“Six point four,” she said. 

“O.K.,” he said, squint- 
ing at the star. “It looks 
like we’re pointing to the 
right part of the sky, any- 
way.” He took up a remote-control 
device known as a paddle. Hitting but- 
tons on it, he tweaked the telescope un- 
til the cross-hairs zeroed on the guide 
star. The telescope was centered on the 
first exposure. He said, “I’m ready.” 

“Five, four, three, two, one, open,” 
she said. 

He reached up and pulled a lever, 
and two shutter leaves on the skyward 
end of the telescope parted like a pair 


of unclasping hands. 


“‘Lift-off!”’ she said. 

The guide star suddenly. kicked 
away from the cross-hairs. “Damn!” 
he exclaimed. “Bad hiccups.” He 
worked buttons on the paddle franti- 
cally to get the cross-hairs back on the 
star before the photograph smeared. 

“We always have trouble looking 
east, Gene.” 

“It’s horsing around. It’s going all 
over the lot.” 

““That’s a disaster.” 

“Ah, damn!” he said, and there was 
a sound like zeee, zeee while he 
punched buttons on the paddle. “This 
gear is worn,” he said. “The telescope 
is oscillating back and forth.” A flash 
of blue sparks danced around the tele- 
scope’s mounting. 

Carolyn said, “You might try put- 
ting the weight on the other side.” 

He switched on the lights and put 
the weight on the other side of the 
telescope. Carolyn tugged the telescope 
to the coordinates of the next photo- 
graph, and he turned out the lights. 
“This is awful!” he said, peering into 
the guide scope. “It’s making huge 
excursions.” He asked for the fast- 
motion paddle. There were two con- 
trol paddles for the eighteen-inch tele- 
scope—slow-motion and fast-motion. 
He needed both to rein in this bucking 
bronco. “This is a two-fisted opera- 
tion,” he commented, over odd noises 
in the dark—z3, 28, zip, click. More 
sparks fell from the telescope. 

Carolyn walked over to the dome 
slit to take in the view. “‘It amazes me 
the way the weather will clear just like 
that,” she said. Surrounding ridges 
broke through fog, like the backs of 
whales. 

They traded places on the telescope, 
and Gene called off a set of coérdi- 
nates to Carolyn. She slewed the tele- 
scope and sat on a lift chair. 
Hitting buttons, she raised 
herself off the floor; the tele- 
scope was pointing laterally 
for this exposure, and the 
eyepiece was hard to reach. 
“Horsefeathers!” she said. 
“I can’t find my guide star. 
We're way off.” They fiddled around 
at the base of the telescope and finally 
got it pointed straight. She started an 


exposure, and the shutters flopped open. } | Name 


“How’s it treating you?” he asked. 

“‘Not so bad now. Seems like there’s 
always a shakedown.” 

Each exposure lasted four minutes, 
and when an exposure was complete 
one of the Shoemakers removed the 
film holder and took it downstairs to 
the darkroom to change the film. They 
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kept two film holders cycling, so that 
one was always inside the telescope 
gathering light. As the night ad- 
vanced, Jupiter set in the west, and the 
unseen Trojan cloud climbed to the 
top of the sky. The Shoemakers crossed 
and recrossed the cloud. They took 
strings of photographs, lapped at the 
edges like coaa ot fish scales. Every 
forty minutes, they backtracked the 
telescope and rephotographed places 
where they had just been, to make 
stereo pairs. The cold began to bite. 
Domes must be kept the same tempera- 
ture as the outside air, since warm air 
inside a dome would flow out through 
the slit, rippling around the telescope 
and causing the stars to twinkle. A 
sound of clicking relays from the con- 
trol desk echoed through the dome. A 
generator hummed under the floor, 
and the radio hummed under the tele- 
scope. “Our son, Patrick, calls this 
‘music to go to the dentist by,’ ”’ 
Carolyn remarked. She thought it was 
time for a cookie break, and she went 
downstairs, returning in a couple of 
minutes with mugs of coffee and the 
pack of Oreos. “Would you like a 
cookie?” she asked. Several Oreos and 
a mug of coffee helped to warm me up. 
I had pulled on a pair of ski pants, but 
nothing seemed to keep out the cold. 
The wind drifted through the dome 
slit, and through as many layers of 
clothing as one could possibly wear. 
The stars were brilliant, intense, too 
close. The red numbers of a digital 
clock on the control desk flickered, 
dissecting time. I sat with my back 
against the dome and my feet curled 
up against the base of the telescope, 
listening to Gene and Carolyn talk 
quietly. They seemed artificially fat in 
their layers of clothes. They could 
have been astronauts. The dome slit 
seemed to be the window of a starship. 
I dozed off for a while, and when I 
woke up there were strange stars in 
the slit—the sky had moved. We 
might have been lost in space. 

“Are you still with us?” Carolyn 
asked me. . 

I remarked that it felt as though we 
were in free-fall. 

“We are,” she said. 

She pulled a lever, and the shutters 
on the telescope’s nose flopped open. 
“Actually, there was a time when I 
thought I would go into space,” she 
said. “I won’t now.” A shower of 
sparks dropped from the telescope. “A 
lot of astronomy nowadays is done 
with electronic cameras,” she said. 


“Astronomers watch TV. To me, it 


seems more real to be sitting under the 


open sky. | like to think that some- 
where out there are these little bodies 
marching by.” 

Gene’s voice came thoughtfully out 
of the darkness: “‘A lot of those little 
bodies are anywhere from one to three 
kilometres across.” 

“T think it would be nice to visit 
one,” Carolyn said. — 


AROLYN is a watcher on the mast- 
head: she often lets out the first 

cry when an unknown asteroid or 
comet comes over the horizon. She re- 
ports such things immediately by tele- 
phone to an astronomer named Brian 
Marsden, who is the director of the 
Minor Planet Center, in Cambridge, 
Massachusetts. Marsden calculates the 
object’s orbit on a computer. If the 
object turns out to be an earth- 


approaching asteroid, he sends out an’ 


international telex announcing the 
discovery, thereby enabling other as- 
tronomers to perform detailed studies 
of the object as it passes by the earth. 
Carolyn has also discovered and 
named quite a few main-belt asteroids. 
Although these are not dramatic as- 
teroids, like earth-crossers, they are 
perfectly decent minor planets, suit- 
able for framing. On Christmas Eve, 
1984, she and Gene put framed photo- 
graphs of star fields under the Christ- 
mas tree. Each photograph displayed 
a streak traced by a moving asteroid. 
Their son-in-law, Fred Salazar, re- 
ceived a minor planet permanently 
named Salazar, with the blessing of 
the International Astronomical Union, 
which oversees the naming of celes- 
tial objects. Fred’s wife, Linda (who 
is Gene and Carolyn’s younger daugh- 
ter), got the planet Linda Susan. 
Gene’s mother got the planet Muriel. 
Gene and Carolyn’s daughter Chris- 
ty got Christy Carol, and their son 
ot Patrick Gene. Patrick’s wife, 
Paula Kempchinsky, got the planet 
Kempchinsky. 

In 1801, Giuseppe Piazzi, a Sicilian 
astronomer, discovered a small planet 
in the empty region between Mars and 
Jupiter. Astronomers were not sur- 
prised. A wide gap between the orbits 
of Mars and Jupiter had intimated 
that that region might hold a planet. 
Piazzi named his planet Ceres Ferdi- 
nandea, in honor of King Ferdinand 
III of Sicily, which shocked other as- 
tronomers, because they felt that plan- 
ets should be named after gods. So they 
shortened the name to Ceres. The 
next year, the German astronomer 
Heinrich Olbers discovered a second 
planet in the same area. He named. it 


Pallas, for the goddess of wisdom. By 
1807, Juno and Vesta had been found. 
Astronomers called these planets aster- 
oids, Greek for “starlike,” because 
they were just points of light in a 
telescope. Many years went by without 
a new planet. In 1845, a postmaster 
named Karl Hencke found a fifth as- 
teroid, Astraea, thereby earning him- 
self a pension from the king of Prus- 
sia. The land rush began. Before long, 
minor planets were turning up at the 
rate of five a year. One celebrated 
collector of asteroids was a German 
painter living in Paris named Gold- 
schmidt, who had an apartment above 
the Café Procope. Goldschmidt aimed 
his telescope out the apartment win- 
dow at night. He bagged fourteen 
planets. , 

A tradition of naming asteroids for 
goddesses was soon established, but by 
the time astronomers got to Dynamene 
and Gerda the daughter of Gimer they 
realized that they were running out of 
goddesses. They began naming planets 
after their wives, daughters, and fe- 
male friends—Bertha, Edna, Rosa, 
Henrietta, Alice. During the eighteen- 
nineties, photography increased the 
discovery rate of asteroids to twenty a 
year, and the names. veered away from 
the ladies. A’ Boston minister dis- 
covered Winchester, an exclusive sub- 
urb of Boston, in the main belt. An 
Austrian named a planet Philagoria, 
for his Vienna club. Karl Reinmuth, 
the discoverer of Apollo and Hermes, 
also found Azalea, Geranium, and 
Petunia. A Russian discovered and 
named America. Russians also found 
Mark Twain, Gogol, Chekhov, Jack 
London, and Rockwell Kent, not to 
mention Laputa, named after the float- 
ing island full of coprophilic scientists 
in “Gulliver’s Travels;” but when 
they named a planet Karl Marx they 
caused an international flap, although 
nobody seemed to mind when the 
Americans named a planet the NORC, 
to honor a computer. 

Clyde Tombaugh, of the Lowell 
Observatory, in Flagstaff, discovered 
the planet Pluto, in 1930. It is said 
that he found the ninth planet; it could 
also be said that he found the eleven- 
hundred-and-sixty-fourth planet. To- 
day, about thirty-seven hundred plan- 
ets have numbers, and most of them 
have names. Eight thousand more 
planets have been seen often enough 
for their orbits to be plotted approx- 
imately, but an asteroid cannot be 
numbered, or named, until its orbit is es- 
tablished. Asteroids are named accord- 
ing to the wish of the discoverer, pro- 
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vided that the name does not offend 
the International Astronomical Union. 
Up there (or down there, underfoot ) 
drift the planets Kansas, Libya, Ohio, 
Pittsburghia, Atlantis, Utopia, Tran- 
sylvania, and Paradise. Dr. Paul Wild, 
of Switzerland, discovered the planet 
Rumpelstilz. Dr. Wild also discovered 
Swissair, which he named for his 
favorite airline. Somewhere between 
Mars and Jupiter float the worlds of 
Fanny, Piccolo, Wu, Photographia, 
Requiem, O’Higgins, Lucifer, Tol- 
kien, Echo, Zulu, d’Hotel, Fantasia, 
Limpopo, Valentine, Ultrajectum, 
Panacea, Geisha, Beethoven, Aca- 
demia, Dudu, Felix, Bach, Chaucer, 
Einstein, Dali, Scabiosa, Nemo, and 
Mr. Spock. 

How these pieces of rock came to- 
gether is an interesting story. It hap- 
pens that one of matter’s more com- 
mon habits on an astronomical scale is 
to collect into a rotating pancake of 
gas and dust particles known as an 
accretion disk. The solar system began 
as an accretion disk. When the pres- 
sure and density at the center of the 
disk rose beyond a critical level, ther- 
monuclear ignition occurred and the 
sun was born. The disk, thinner now, 
formed into ice-and-rock balls. Called 
planetesimals, these were the ancestors 
of planets. The planetesimals collided 
and stuck together under mutual grav- 
ity, growing into planets. As the plan- 
etesimals orbited the sun, they sepa- 
rated into rings. Jupiter probably ac- 
creted first, from a very dense ring. As 
the planets fattened, their accretion 
rates slowed. They ate up the available 
planetesimals until only a few were 
left. 

Some planetesimals took their sweet 
time coming home. Gene Shoemaker’s 
studies of the cratering rate of the 
moon show that even about a billion 
years after the formation of the earth 
and the moon, late-arriving planetesi- 
mals were occasionally pounding into 
the moon, their impacts creating the 
lunar maria—seas of lava that welled 
up from wounds on the moon’s face. 
The earth suffered the same late heavy 
bombardment, but weather erased the 
scars long ago. The bombardment has 
dwindled to almost nothing today. Al- 
most. The planets have never quite left 
off growing. The earth is now gain- 
ing about twenty tons a day, through 
a perpetual rain of dust from space. 
Every once in a while, it gains two 
billion tons in one second. 

Astronomers used to think that the 
main asteroid belt might be the rubble 
of an exploded planet. Now they think 


that it is material left over from a 
planet that never formed. Jupiter dis- 
turbed a ring of planetesimals in the 
region now occupied by the belt, 
preventing the ring from accreting 


into a planet. Jupiter’s gravity raked } 


these planetesimals, mixed them up, 
tossed them around. They could not 
stick together. Every time two plane- 
tesimals collided, they broke into frag- 
ments, and Jupiter pulled the frag- 
ments this way and that, causing more 
collisions and the production of more 
fragments. Jupiter is still churning the 
main belt: accidents still happen out 
there. Hammered by repeated impacts, 
the asteroids are covered with a layer 
of dust and rubble, and some may even 
be piles of bashed fragments barely 
clinging together under their own 
gravity. Jupiter has already thrown 
most of the mass of the asteroid belt off 
into deep space. “If you took all the 
asteroids in the main belt and wadded 
them up into a ball, you would get 
something about a tenth of the mass of 
the moon,” Gene says. 

Earth-crossing asteroids are steadily 
disappearing: they either collide with 
the earth or are whiplashed away by a 
close encounter with it. Fresh earth- 
crossers must be coming from some- 
where, and the main asteroid belt is 
the largest known reservoir of rock 
and metal fragments in the solar sys- 


tem. While most main-belt asteroids | 


are in stable orbits that do not come 
near the earth, the belt appears to be 
pumping asteroids into earth-crossing 
orbits. Fhe belt is itself gathered into 
rings, separated by clear lanes called 
the Kirkwood gaps. Jupiter sweeps 
these lanes clean. Any fragment that 
falls by chance into a Kirkwood gap 
enters a resonating dance with Jupiter, 
which can flip the asteroid away. Or- 
bital specialists believe that the Kirk- 
wood gaps, along with other unstable 
areas in and near the main belt, are a 
source of many earth-crossers. For 
example, two asteroids can collide 
in the belt; a fragment can drift into 
a Kirkwood gap; Jupiter can pull 
the fragment from the Kirkwood 
gv and throw it into an orbit near 

ars; then Mars can throw the ob- 
ject inward toward the earth. Saturn 
can also pull an asteroid from a Kirk- 
wood gap and throw it directly at the 
earth. 

“A lot of astronomers call asteroids 
the vermin of the skies,” Carolyn re- 
marked. “(Gene and I regard galaxies 
as the vermin of the skies.” 

“There are far too damn many 
galaxies,” Gene said. “Carolyn has 
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nearly reported galaxies to the Minor 
| Planet Center.” 

“They’re confusing,” she said. 
“They can look like comets. I get so 
excited! Then I find out it’s only a 


galaxy. 3? 


| Little Eye is a wide-field 
telescope; it yields virtually a 
panoramic view. It contains two pieces 
of glass—a twenty-six-inch mirror 
and, at the nose, an eighteen-inch 
corrector lens. (Schmidt telescopes are 
rated in size according to the diameter 
of the corrector lens, not the mirror.) 
Light passes through the corrector, 
down the telescope’s tube, hits the mir- 
ror at the base of the tube, and bounces 
up to a circular piece of film mounted 
in the center of the telescope. In one 
snapshot, the Little Eye can photo- 
graph an area of sky larger than the 
bowl of the Big Dipper; it bulldozes 
the sky. The Hale telescope, by con- 
trast, drills thin holes deep into space- 
time. Even using fast electronic cam- 
eras, the Hale telescope would require 
more than a human lifetime to make 
an overlapping mosaic of pictures of 
the northern sky; the Little Eye 
surveys the entire northern sky at least 
once a year. The Big Eye has never 
caught an unknown asteroid cruising 
near the earth. “The eighteen-inch is 
the fastest gun in the West,” Gene 
says. 
The first telescope of this type was 
built at the Bergedorf Observatory in 
Germany in 1930 by an Estonian opti- 
cian named Bernhard Schmidt. In 
1931, Walter Baade, a friend and col- 
league of Schmidt’s, left Bergedorf 
and joined the staff of the Mount Wil- 
son Observatory, in Pasadena, bring- 
ing with him photographs that he and 
Schmidt had taken of the night sky 
using the new telescope. These greatly 
impressed everyone who saw them, in- 
cluding a Caltech astrophysicist 
named Fritz Zwicky. Soon afterward, 
Zwicky and Baade collaborated in a 
great discovery: they found that stars 
can explode with extreme violence— 
an explosion known as a supernova. 
Fritz Zwicky longed to watch a star 
detonate. A supernova is a rare event, 
but Zwicky figured that with a wide- 
field telescope he could monitor a large 
number of galaxies and so raise his 
chances of seeing one. A Schmidt tele- 
scope would be perfect for a supernova 
search. Construction of the two-hun- 
dred-inch Hale telescope had barely 
begun on Palomar Mountain, but 
Zwicky began badgering opticians and 
engineers at the Rtount Wilson Ob- 
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servatory and at Caltech to build him a 
Schmidt telescope. 
First light hit the mirror of the 


‘Little Eye in 1936, when Fritz 
os began photo 


phing a collec- 
n of galaxies in Virgo, hoping to 
catch an exploding star. He had luck. 
He found supernovas popping off in 
galuxies all over the sky. The eigh- 
teen-inch Schmidt was the first tele- 
scope/on Palomar Mountain and the 
only Sone there for the next eleven 
years] In 1947, Palo- 
mar’s(forty-eight-inch 
Schmidt telescope saw 
first light. This tele- 
scope was Walter 
Baade’s jewel; he had 
helped supervise its 
construction. Zwicky’s 
little Schmidt dropped 
into obscurity inside 
its thicket of under- 
brush—an obscurity 
that deepened in 
1949, when the Hale 
went into operation. Zwicky came to 
feel that the other astronomers, Baade 
in particular, were hogging the Hale 
telescope and did not want him to use 
it. They may have had their reasons: 
one night when Zwicky was on the 
forty-eight-inch Schmidt, he instruct- 
ed a night assistant to fire a shotgun 
out the dome, in order to punch a hole 
through the air to improve the seeing. 
The night assistant couldn’t produce a 
shotgun, but he did find some cherry 
bombs, which he lit and tossed out 
of the dome one or two at a time while 
Zwicky operated the telescope. The 
seeing did not improve, and the roar of 
an apparent firefight at the big Schmidt 
did not help Zwicky’s chances for 
more observing time on the Hale. 
Zwicky began to remark loudly that 
he had built the first Schmidt tele- 
scope. Baade reminded Zwicky that 
Bernhard Schmidt had. Zwicky be- 
came irritated by his former collabora- 
tor, and began referring to Baade as 
“the Nazi.” That was a cruel joke. 
Baade was an excitable, rather delicate 
man, with pointed ears and a bow tie. 
He limped badly—one of his legs was 
a good deal shorter than the other, as a 
result of childhood polio—and he stut- 
tered. He was the human antonym of a 
Nazi. His hands trembled from ner- 
vousness, giving some of his colleagues 
the impression that he was about to 
come apart at the seams. Yet somehow 
whenever Baade took the control pad- 
dle of a telescope in his hands the 
shaking stopped, as if he were trans- 
fixed by the sight of his guide star in 


the way that a deer can be transfixed by 
a flashlight beam, and he took photo- 
graphs of star fields that were as fine as 
powdered talc. 

Zwicky had his own ideas about 
how to achieve this kind of clarity: 
he thought that photographic emul- , 
sions should be mixed with explosive 
chemicals. When you pointed the 
telescope at a galaxy and opened the 
shutters, you would hear a little frying 
sound and a pop inside the telescope 
—now, that was what 
you called a fast film. 
Zwicky was a maxi- 
mal space freak. In the 
early days of rocketry, 
he put an explosive 
charge on the nose of a 
captured V-2 rocket, 
and when the rocket 
reached the top of its 
trajectory he triggered 
the charge, which 
fired a scrap of metal 
off into deep space. 
Zwicky was enormously proud of the 
fact that he, Fritz Zwicky, had sent 
the first human artifact into escape 
velocity from the earth. He held some 
fifty patents, including one for an 
underwater ramjet that he called “the 
hydrobomb.” Zwicky, who was born 
in Bulgaria but grew up in Switzer- 
land, believed that he was superior 
to other astronomers both mentally 
and physically. He regarded most of 
the other Palomar astronomers as fools | 
and Walter Baade as a cretin. He re- : 
ferred to them as spherical bastards. | 
“They are spherical because they are. 
bastards every way I look at them,” he | 
said. He had a flat face and whitish- | 
blue staring eyes. The Palomar il 
tronomers could-not get rid of him— | 
he had tenure at Caltech—but they 
talked to psychiatrists to see if he was 
edging into psychosis, and the outlook 
must not have been favorable, because 
Walter Baade grew physically afraid 
of Zwicky. | 

Zwicky made many discoveries. His 
most profound happened in 1933. 
Studying the motions of galaxies in 
the Coma cluster, which is fairly near 
the Milky Way, he realized that they 
were moving abnormally quickly—so 
fast that the whole cluster should fly 
apart. But obviously the cluster was |° 
not flying apart. He concluded that | 
a powerful gravitational force was 
holding the cluster together. He could 
not identify the cause of this, so he 
called it the “missing mass.” Zwicky, 
in effect, declared that astronomers 
don’t know what the universe is 


made of. Astronomers tried not to 
think about Zwicky’s missing mass 
(one tried not to think about Zwicky 
at all)—until recently, when it became 
evident that the universe does indeed 
contain tremendous amounts of unseen 
mass. Today, astronomers call it the 
dark matter. They have no idea what 
it is, although they do know that it 
makes up as much as ninety per cent of 
the universe. | 
According to one astronomer who 
knew him, Zwicky seemed to fill up 
more space than he actually occupied, 
as if he himself contained missing 
mass. He fully occupied the little 
dome, slamming the eighteen-inch 
telescope around, putting dents in its 
tube while he looked for exploding 
stars. Walter Baade began to wonder 
what would happen if Zwicky went 
mad. What if he burst out of the little 
dome and came around to the Hale 
telescope one night looking for Walter 
Baade? Hands trembling, Baade whis- 
pered to colleagues that he believed 
that Zwicky was going to murder him. 
Rumors of Walter Baade’s pending 
murder got around. During dinners at 
the Monastery, Baade and Zwicky sat 
at opposite ends of the table, where 
they did not speak to each other and 
|barely to anyone else. An astronomer 
|named Milton Humason was often 
present at those dinners. Humason had 
begun his career as a janitor and a 
mule driver on Mount Wilson, and 
chad been promoted to astronomer. Af- 
ter that, he had collaborated with Ed- 
win Hubble on the discovery of the 
redshift of the galaxies, and thus of 
the expansion of the universe—one of 
the most important scientific discover- 
ies of the century. He was a short, 
humble man,-who wore a Chicago- 
style felt hat and a heavy coat that 
generally came equipped with a pint 
‘of Jack Daniels for extra protection 
lagainst substellar cold. Humason had 
|been around mules long enough to| 
know where to draw the line. One | 


night at dinner, Zwicky gave the final 


| 
| 
| 
i 


proof that he had gone mad: he said in 
a loud voice that a rocket ought to be | 
fired at the moon in order to recover | 
moon rocks for study. “Aw, Fritz!” ' 
Humason said. “Leave the goddam | 
moon to the lovers!” | 
Walter Baade retired to Germany , 
in 1958, and died there two years 
later, of natural causes. Fritz Zwicky 
continued to work at Caltech into the 
nineteen-seventies. He ended up in a 
basement office in the Robinson Build- 
ing, down a the astronomy grad- 
atching them pass by 


uate students. 
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his office, every once in a while 
Zwicky would roar out, “Who in the 
hell are you?” He died in 1974. The 
asteroids Zwicky and Baade drift in 
the main belt today and are not likely 
to collide with each other anytime 
soon. 


HE weather that week continued 

clear and windless. One night, 
the Shoemakers decided to take a break 
for coffee and apples. They walked 
over to the dome slit and looked at the 
sky. The stars were needle-sharp. 

“Andromeda galaxy’s up,” Gene 
said. “Right at the top of the sky.” 

“T can never find it, Gene.” 

They both leaned out of the dome 
slit, silhouetted against the Milky 
Way. “Look at the Horn of Plenty,” 
he said. 

“Got it.” 

“See the mouth of the Horn?” 

“Sure.” 

“Two stars near the end. Now go 
up from those two stars—” 

“Which way?” 

“That way,” he said. “See a diffuse 
patch? Andromeda galaxy’s enor- 
mous.” He turned around and propped 
his elbows on the ledge of the dome 
and bit into his apple. ““What a beauty 
of a night,” he said. 

“Gene, we need a pipeline to God, 
to tell us where the asteroids are,” 
Carolyn said. 


O* the morning of June 30, 1908, 
a fireball passed over Siberia, 
making “even the light of the sun 
appear dark,” according to a witness. 
In the minutes that followed, a bril- 
liant mushroom cloud boiled up into 
the stratosphere above the valley of the 
Middle Tunguska River. Fifty miles 
from ground zero, a shock wave 
picked up a tent full of Evenkian no- 
mads and tossed it like a purse through 
the air. A man sitting on a porch at 
the Vanovara trading station, seventy 
miles from ground zero, experienced a 
bath of radiant heat, followed by a 
shock wave that plucked him from the 
porch and threw him several yards 
through the air, knocking him sense- 
less. The blast incinerated and fiat- 
tened forests over hundreds of square 
miles, and the roar broke windows and 
crockery up to six hundred miles away. 
A pressure wave travelled twice 
around the earth. The following 
night, the sky glowed so brightly over 
Europe that a person in London could 
read a newspaper outdoors at mid- 
night; and the cause of it all was the 
impact of a comet or an Apollo aster- 


oid about two hundred feet in diameter. 

One afternoon in 1912, in Hol- 
brook, Arizona, the section boss of the 
Santa Fe railroad and his family were 
eating dinner. They heard a “terrific 
crash.” One of the boys ran outside. 
He said, “It’s raining rocks out here!” 
His father went out. As they looked, 
the entire plain for a mile eastward 
filled with puffs that reminded them of 
bullets “kicking up dust.” Fourteen 
thousand meteorites landed. 

In Johnstown, Colorado, on July 6, 
1924, a funeral was taking place in the 
graveyard behind the little Elwell 
church, when there came a sound like 
machine-gun fire, and then a thwock 
as a football-size meteorite hit a 
nearby road. Mr. Clingenpeel, the 
undertaker, dug it up. 

On April 28, 1927, in Aba, Japan, 
Mrs. Kuriyama’s five-year-old daugh- 
ter was playing in the garden when 
she cried out. She had been struck on 
the head by a meteorite the size of a 
mung bean, which her mother found 
resting on her neckband. This seal 
now sits in a museum in Japan. It is! 
called the Aba. | 

An Air Force pilot flying at high | 
altitude over Alabama on November | 
30, 1954, saw a bright light, like a | 
falling star, heading in the general 
direction of the town of Sylacau- 


| | 


_ga. Meanwhile, in Sylacauga, a 


the street from the Comet Drive-In 
Theatre, Mrs. E. Hulitt Hodges had | 
just fallen asleep on her couch, when a 
loud noise woke her up. She jumped to 
her feet. At first, she thought that the 
gas heater had exploded. ‘Then she felt | 
a pain in her side. The falling star had 
punctured her roof, bounced off her 
radio, and bruised her viciously on the 
hip. Now lying insolently on her rug 
was the Sylacauga—eight and a half 
pounds of hypersthene stone, fresh 
from out beyond Mars. 

On August 10, 1972, something 
came in from space over Utah. For 
two minutes, it moved northward over 
Idaho and Montana, going at least 
Mach 20. It may have skipped off the 
atmosphere over Canada or, as Gene 
Shoemaker suspects, it may have coast- 
ed to a relatively gentle impact some- 
where in the Canadian forest. Mr. 
James Baker, vacationing at Jackson 
Lake, Wyoming, took an extraordi- 
nary photograph of it. In the picture, 
his wife is standing on a dock. She is 
obviously startled. She is looking | 
toward the Grand Tetons, where, 
high over the peaks, a fireball is 
leaving a ruler-straight trai] through 
the upper atmosphere. This was al- 


- 


en 


most certainly an Apollo object, over- 
taking the earth from behind. It was 
probably made of metal and somewhat 


nse i 


bigger than a diesel locomotive. Had it | 


come in at a steeper angle, Mr. Baker 
might have photographed a two-kilo- 
ton mushroom cloud boiling abaft the 
Tetons. 

Gene and Carolyn Shoemaker are 
cosmic weather forecasters. The 
chance of rocks, they report, is a hun- 
dred per cent. The smaller objects tend 
to vaporize in the upper atmosphere, 
but in doing so they can sometimes 
release the heat and shock of an atomic 
bomb. Gene estimates that about once 
a year a meteoroid explodes in the 
upper atmosphere, in a Hiroshima- 
force “‘event,” as he likes to call such 
an occurrence. Since water covers two- 
thirds of the earth, many airbursts 
happen unwitnessed over the sea. Ev- 
ery twenty-five years, perchance, there 
might be an event that nudged a 
megaton—the power of a hydrogen 
bomb. An event like the Tunguska 
blast will occur roughly once every 
three centuries. Gene gives between 
five- and twenty-per-cent odds that an 
impact twice as powerful as Tunguska 
will occur during the next seventy-five 
years. 

What if Carolyn actually found an 
object heading straight for the earth! 

“If it were heading right at us, it 
wouldn’t appear to move,” Carolyn 
said, from the control desk. “So I 
might not notice it in the films. It 
would look like a star—until it was on 
top of us, when it would suddenly 
appear to move very fast. But by then 
it might be too late to tell anyone.”’ 

Gene dragged a stool under the tele- 
scope and contorted himself in order to | 
fit into the tight space. “‘Naw, this 
isn’t going to work,” he said. He’! 
kicked the stool aside and sat on the 
‘floor. “This is a terrible angle,” he 
said, peering into the guide scope. | 
“Suppose that a twelve-megaton air-| 
burst went off over a politically un-| 
stable region,” he said. “Suppose it, 
‘happened over Pakistan, and suppose | 
Pakistan had the bomb. The heat, the. 
light, getting knocked on your fanny | 
by the shock wave—a large number of ' 
people would swear they had been: 
nuked. The political leadership might - 
say, ‘Oh, those S.O.B.s! They’ve 
nuked us!’ And respond with a real 
nuclear attack on someone else.” 

Over geologic time, sooner or later, 
there will come to pass what Gene 
likes to call a “major event,” to distin- 
guish it from an event. Major events 
happen roughly once every hundred 


thousand years. Two-thirds of the as-. 
teroids land in the sea. If the Tun-, 
guska horror had been made by an| 
object the size of a small office build- | 
ing, then a responsible scientist must | 
consider what might happen if a pro- 
jectile half a mile wide clobbered the | 
earth. Gene knew what would happen: | 
a mountain coming in vertically would | 
punch through the atmosphere in one ' 
second. “A bow wave in front of it| 
opens a hole in the atmosphere, and, 
the atmosphere burns, making ni-| 
trogen oxides,” he said. He pointed a} 
flashlight at the base of the ee re 
and fiddled with some parts. “I’m 
ready,” he told Carolyn. | 

She counted down. He started an, 
exposure looking to the west: the 
Trojans were now setting, and dawal 
was approaching. When a giant aster. | 
oid moving at nine miles per second | 
hits the ground, he explained, a 
compressional wave rips through the| 
asteroid, transforming it into a li-| 
quescent mass that tries to splash | 
but turns into a fireball. The rocks' 
beneath it compress to one-third their | 
normal size, and a tremendous flash. 
of light floods out of ground zero. | 


“The radiant heat would set build-|— 


ings on fire a hundred kilometres. 
away,” he said. If the asteroid hit’ 
in mid-Atlantic, the spreading tsu- 
namis would obliterate many cities on 
the ocean’s rim. ) 
The impact of an asteroid a mile 
and a half across would squeeze out a 
ring of crushed, molten, and vaporized 
rock known as the cone of ejecta. The 
leading edge of the cone of ejecta ex- 
pands at hypersonic velocity upward 
into the atmosphere, like a blossoming 
flower. It superheats the atmosphere 
into a bubble of gas mixed with molten 
and vaporized rock. The bubble bursts 
through the top of the atmosphere into 
outer space, and the vaporized rock 
condenses into droplets of glass, which 
keep on going. Thumb-size pieces of 
glass would soar on ballistic suborbital 
trajectories halfway around the earth, 
to reenter the atmosphere at a zone of 
convergence opposite the point of im- 
pact, causing firestorms of hot glass to 
rain down over a region the size of 
Australia. The blast might inject 
enough dust into the atmosphere to’ 
blot out the sun over the entire planet, 
and perhaps cause a temporary winter. | 
Nitrogen oxides (the burned atmo- 
sphere) would turn into nitric-acid | 
rains. Gene suspects that during the 
last million years a spike of powerful | 
impacts has occurred—as many as 
thirty major events, including perhaps | 


_ | obliged to sample it. 


ten continental impacts. This suggests 

the possibility that our species came of 

age during a mild comet shower. 

omo sapiens, then, has already sur- 
vived several natural versions of nu- 
clear war—with the important dif- 
ference that impact holocausts do 
not leave radioactive fallout in their 

W akes * 

_ There are asteroids a good deal 
wider than a mile and a half travelling 
on earth-crossing orbits. Sisyphus and 
Hephaistos, two Apollo objects, are 
each about six miles in diameter. Ei- 
ther could hit the earth. If either did, 
the result would be what Gene calls a 
“global catastrophe.” The first strong 
evidence that life on earth may have 
endured a global catastrophe came in 

| 1980, when Luis and Walter Alvarez, 
of the University of California at 

| Berkeley, and co-workers of theirs an- 
| alyzed an unusual layer of grayish and 
reddish claystone found near the medi- 

'eval town of Gubbio, Italy. This 

| claystone, less than an inch thick, 

| marks a sharp boundary between beds 
of rocks below it containing fossils 
from the Cretaceous period, the age of 
dinosaurs, and rocks above it contain- 
ing fossils from the Tertiary period, 
the age of mammals. The claystone 
layer is sixty-five million years old. It 
contains abnormally large amounts of 
rare metals, such as iridium, that are 
found in much higher abundance in 
meteorites than in crustal rocks on the 
earth. The layer has since been 
collected from more than seventy sites 
all over the earth, including the ocean 
basins. The Alvarez group proposed 
that the impact of an asteroid roughly 
six miles across had thrown up enough 
dust to cause a global impact winter, 
which lasted for months or years, halt- 
ing photosynthesis in plants. At 
roughly the same time, at least half of 
the species on earth—both plants and 
animals—vanished. “If you put that 
thin layer of clay up in the atmosphere 
as dust, it wouldn’t let in any more 
light than a slab of wet clay half an 
inch thick,” Gene remarked. “The 
only light at the surface of the earth 
would have been from luminescent or- 
ganisms and from fires.” Darkness 
would have triggered the death of 
much single-celled life in the sea, dy-| 
namiting the pyramid of life at its 
base, causing mass extinctions to ripple 
| upward. 

_ Gene’s style as a scientist is to con- 
‘sider the possibilities. When he en- 
; counters a promising idea, he feels 

y no means has | 
he ruled out the possibility of an in- 


i 
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tense comet shower as the cause of the 
Cretaceous Extinction. Perhaps a star 
had passed through the Oort cloud of 
comets. The Oort cloud would have 
gone berserk, throwing comets in all 
directions, some of which would have 
poured through the solar system, hit- 
ting the earth once in a while, causing 
stepped or staggered mass extinctions. 
Biological evolution, it seems, has 
consisted of periods of stability fol- 
lowed by abrupt developments. After a 
mass extinction, surviving organisms 
would branch out, evolving into new 
forms of life. The evolution of the 
mammals was one such explosion. 
The extinction of the dinosaurs might 
have been heralded by a star shin- 
ing during the day—a star passing 
through the Oort cloud—and by an 
unusual number of comets hanging in 
the dawns and sunsets, year after year. 
If an asteroid had hit the earth, there 
would have been no warning at all, 
except the presence of Jupiter in the 
sky, serene and delicious, and, as al- 
ways, raking the asteroid belt. If it 
were not for Jupiter, perhaps, the di- 
nosaurs might have become slim crea- 
tures examining quasars with mirrors, 
while today we would be balls of fur 
with saucer eyes, chewing insects and 
howling at the night. 


“WELL put you to work,’’ 
Carolyn said to me, toward the 
end of the week. 

“What are we doing?” Gene asked, 
from under the telescope. 

“I'm going to teach him how to 
change film.” 

“G ood.”” 

She said to me, “Watch Gene’s 
time.” : 

The red numbers on the digital 
clock hurried along, dividing time into 
tenths of a second. 

“God damn you!”’ Gene said to the 
Schmidt, not to me, and the Schmidt 
answered him with a flash of sparks. I 
heard zeee, zeee while he got the cross- 
hairs back on his star. He closed the 
shutters and rotated the telescope. 
After some clanking in the dark, he 
gave me a film holder containing an 
exposed disk of film. I gave him the 
fresh film holder. Next, I had to run 
to the control desk. 

“While Gene is slewing the tele- 
scope, you read off the coordinates of 
his next exposure,” Carolyn said. “Hit 
the buttons to rotate the dome. Hand 
him his control paddle. Write down 
the time, the temperature, the name of 
the observer, and the relative humid- 
ity. Then go downstairs to the dark- 


room, holding the exposed film holder 
tight against your chest.” She took me 
down to the darkroom. “Changing 
film is quite easy,” she said, switching 
off the lights. “Turn over the film 
holder and shake it. The film drops 
into your left hand. Do you feel it? 
Hold it by the edge. A fingerprint 
could obscure a comet.” She told me to 
run my hand along the darkroom 
counter until I found a drawer. The 
drawer held a lightproof box and a 
stash of exposed films—the entire 
night’s work. I had to put my film in 
the box, close the box and the drawer, 


and load a new film into the film. 


holder, writing the number of the ex- 
posure on the film with a pencil. All in 
total darkness. “‘Now scurry upstairs,” 
she said. “I say scurry because by now 
the observer—”’ 

“What are you guys doing?” came 
faintly down the stairs, right on cue. 

“Assure the observer that every- 


thing’s going fine. Everything’s going }| 


fine, Gene! It’s like learning how to 
fly.” 

On my first solo, I disappeared into 
the darkroom with a film holder 
clutched against my chest. I was gone 


for a long time, leaving Gene stranded |! 


on the telescope. 

“Hurry up!” the Shoemakers called. 

The Shoemakers heard a loud boom 
in the darkroom. The night assistant 
had crashed on takeoff, having walked 
into a wall. 

“Everything’s going fine!” I 
shouted. I had accidentally switched 
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on some blue lights, which I was|% 


afraid would expose the film, until I 
realized that the blue lights were in- 
side my head. I staggered upstairs with 
a fresh film holder. 


“Try to hold it against your chest,” 


Carolyn reminded me. 
“O.K.,” I said. 
“Did you leave the lights out?” - 
“Ves,” * 


“Did you write down the number |& 


on the film?” 

‘What number!” 

“The number of the exposure.” 

“‘Uh-oh.” I ran downstairs to write 
the number on the film. 

When rotating the dome, the night 
assistant failed to note the difference 
between left and right. He could not 
locate the “Stop” button, causing the 


dome to spin out of control. The night || 


assistant read aloud a wrong coordi- 
nate, causing the observer to search 
San Diego for minor planets. The 
night assistant whanged a table with 
his head. Sounding a note of optimism, 
Gene’s voice came from under the 
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telescope: ‘““Things are shaking down 
after a bumpy start.” 

By the end of the run, the Shoemak- 
ers had exposed a hundred and forty- 
four pairs of photographs, and Gene 
had developed them and hung them on 
lines to dry. “I just know there are 
Trojans in these fields,” he said. “But 
Carolyn’s got to find them.” He and 
Carolyn put the films in glassine bags. 
The bags went into a box, and the box 
went into the trunk of the Fury. That 
evening, we drank a small glass of 
white wine as a toast to the success of 
planet-hunting, and the Shoemakers 
pointed the Fury at Flagstaff by the 
light of a waxing moon that told the 
end of October dark time. 


6 few planets are slow-moving, 
predictable bodies. Once you 
have sighted one, you can usually find 
it later. Carolyn Shoemaker was in no 
hurry to search the films that resulted 
from the Trojan run on Palomar 
Mountain. In November, she and 
Gene returned to Palomar for another 
week, to photograph the tail end of the 
cloud. Then, after the new year, they 
went back to survey the sky for earth- 
crossing asteroids, while the Trojan 
films remained in their glassine bags 
in Flagstaff, unsearched for Trojan 
planets. 


On that run, Carolyn found the first }| 
new comet of 1986. It turned out to be |} 
a regular visitor to the inner solar || 
) system— Periodic Comet Shoemaker 3. || 
Then she found the second comet of || 
1986. This one, designated 1986b, || 
was a long-period comet. It took a/| 
hairpin turn around the sun and left }} 
the inner solar system; it will be back |] 
in the spring of 2509. “I am now/| 
tied with Caroline Herschel,” Carolyn || 
going to}| 
beat her.” (Last spring, she did,|| 
when she found 19870, a large, dim, |] 


said. ““Of course, I am 


slow-moving comet beyond Jupiter.) 

When Carolyn got around to 
searching the films for Trojans, in the 
fall of 1986, she found four new ones. 
Each was about fifty to eighty miles in 
diameter—bigger than many of Jupi- 
ter’s moons. Her rate of discovery, 
Gene feels,’ supports his contention 
that the Trojan clouds-contain much 
more material than is generally sup- 
posed. Carolyn’s new Trojans are 
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minor planet in a pair of films that she 
and Gene had taken a few days before 
—an asteroid moving slowly and go- 
ing the wrong way, against the flow of 
the main belt. She telephoned Brian 
Marsden at the Minor Planet Center 
and gave him a set of rough coordi- 
nates. He gave the asteroid a tempo- 
rary name: 1986 JK. The Shoemakers 
took more photographs of 1986 JK on 
following nights and continued to re- 
port the object’s changing positions to 


the Minor Planet Center. On May||‘ 


13th, Brian Marsden informed the 
Shoemakers and the rest of the world 
(via international telex) that “1986 
JK appears to be an Apollo object ap- 
proaching the earth.” Astronomers 
rushed for their telescopes. The aster- 
oid’s slow motion was an illusion: the 
Shoemakers had been watching it 
head toward the earth. JK reversed 
its apparent motion, seemed to acceler- 
ate wildly, and passed the earth on 
June Ist, at a distance of two million 
six hundred thousand miles—one of 
the closest asteroidal misses on record. 
By the standards of normal planetary 
motions in the solar system, the appa- 


rition of 1986 JK was somewhat akin |/, 


to having the hair on one’s head part- 
ed by a bullet from a .30-30 rifle. JK 


was travelling on a long ellipse, like} 


the orbit of a comet. It was a faint ob- 
ject, and seemed to be tiny, but when 
radio astronomers using a dish anten- 
na at the Goldstone station of NASA’s 
Deep-Space Network bounced a radar 
signal off it as it went by, they received 
a clear echo, which suggests that JK is 
several miles across and faint only be- 
cause it is as black as a piece of char- 
coal. It is an Apollo object, a Mars- 
crosser, and a Jupiter-crosser: it could 
make a hole in Mars or the earth, or it 
could vanish into the storms of Jupi- 
ter. At intervals of fourteen years, 


marking time like a metronome, it| 


ticks past the earth. Around Inde- 
pendence Day in the year 2000, it 
will be back in our skies. 

—RICHARD PRESTON 
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We Specialize in eos Deputies were called to the home of a 
Co-ops * Condominiums provisionally named 1985 TE3, TFS, 70-year-old Brightwood man Friday after- 
Townhouses TG3, and TL3. They will eventually noon when a neighbor reported he feared 


the man was dead because he wouldn't , 
move from his couch despite repeated | 
knocking. Deputies said they found noth- , 
ing wrong with the man, who told them he ! 
deliberately ignored his neighbor because . 
“T have a cold six-pack of beer in my re- — 
frigerator and he knows it.” 


get names from the Iliad—minor 
troops from the Greek side of the war, 
since all the heroes have been taken. 
On May 5, 1986, on Palomar 
Monntain, Carolyn found a strange 
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trin reort, Barry is just worried thot I micht not find his family 
snteresting eno@ +0 write cbort. But ne's wrone,. ; It! Been an 
enlichtening trip, But 44 aian't.stert too ansnielously, 

Ft day af+emoon T galled Bo ery at the lab, a< arranged, to 827. 
ag was reach +o jieswen Plan A was to arive all the wr into #.e c1tyy 
get, into Barry's ear, then, head smth and west alone Iss etraic ht to 
Stamton, (I wanted to sav, le drove over 83 the Whove Ways” but 
: Barry thought it was a dmb dake, ) Homever, I'@ seen a man, and 
provosed Plan 3: I eoutd meet Barre -utsde Joliet at a Shoovine mell 
on his way. It didn't matte” that neither of us had been there He= 
£ ore: I knew that where there Was a mail, there were fast-food 
foints, The tirst ony to get there would wait for the other at the . af 
Birser Ren, If there wos no Biecer Kine.., he..d wait at MeDonald ee 
Tp no Gorden Avehes then “endv's. Barry eas stre-tical, but eonsentad 
with 171 crsce, and we wWortred ont a hianerechy of bnircver nataces, | 


ae 


a7 


a 


Unfortnstet, Barry was busy at the Tab and didn’ iow when he d he able 
to leave. J went home from worte and awatted h*g nhone @a71. 1, got later 
and lster (as 4+ so often does), - Cheers Beene Mijyer, Boater and the 
Benet, Halfway throuch MLamt Viee tne “hone rang, and soon 1 was rolling 
mast the Bytiaing “sth The Yetra Roof in Plaqntieid atid on into the bouts . 
Jottet Marl, Yes, they had a MeDonata's {% op our liet) and a Wendy's (iB), 
I settled down to wait with a choeolate shake and 2 copy of Ine “damson's 
pook Tox Avexy, Kine of Santoone, Mighty good reading, 1% was 9°15, 


(Rote srt? Bary 4 my Arivine md Barrvd is tynine), | Abont, nage 23 

I showed. 1 hadn't eoten, #0 we went ta the F Werry*s next. deor and T 
terrorized their salad bar, Apont..11_we lett..the Wendy's, ‘armed BI11's 
ear in the varcine lot of a Lytneran church. ad. headed. Sonth, We finally 
arrived at om marents frant door ahont BRS.2°20.. My parents had been ad- 
Ti-ad not to wait un for us but of eninge. +-ev ad, | 

«Bing eertainiy 70t a ence +0 mee’ mr fami’ one of mv orks mom's 
sisters and her husband were aleo vie" tine, and her other aister ‘n7us her 
husband and vide). my grandmother, mv.sister and her husband and mother-in- 
law, al? eame over for Mother 'S Day dinner. Bs47 charmed them with his 
ready wit and behind-the-back nimiele rlaving. We algo nracticed to be o!d 
Thatian euvs in case M1140 wants the pene MN, narents have become bocce 
entiusiasts--amarentiv it's avite no-ular in that mart of southern hiinois. 
We nlaved it for the first time? 3417 anq me vs. mv dad and m umele (not, 
ofall enonch, mr Lratian uncle), Boece is a lawn howling game* vou toss out 
2 small ball and then try to roll a mmber of Jarcer halls as close to te 
sra711 one as vassible. Bel was nleaced +0 disenver that it reouirés almost 
No athletic ~rowess, although a gute fam liaritv_with the burms and govher 
holes in the 18@n tn avestion is helnfnl., | Thev beat us, but n& ienominiously. 
Th4g conrad he a fm geome for teehle ntenieas, ete, 


T err-ose a few words to exnlain the In cmelity of the mraerk vrintocut 
would he tn order. We are abvionsi~ neing 2 mano) freer, I, fact, it is 
me erathation rresent -=- not from erad school hut from erade sehool, 0, 
vicusiv it's oulte old and in need of renair, but. nobody mows how to chin 
the flint to make the narts anvroge.. 1 keen it around in case civilization 
collanses and 1 have to_ty-e fanzines without electric ty. "Bae to heeto= 
evavh” saves 3411. 1 aninted ont that one would ~rohably have +o make one © 


om velatin, whie> would enteil huntine bison and moose to get tre hide and 


Ze 


seoves, -AThernatelv, one muld 4nst carve xe one. , zine into the hooves 
and let the bison stam out covies in the earthwherever thev wandered. 
I wonder if that what the Indians Aid hefore the white fen came, 


It's now 77 miles +o Jot Jet, where we nartked Byi18¢ car, Bary worries 
that, the Lutherans will have towed 1+ avav. T tune that's um ikely, but 
thev may have nailed 95 theses to the door. 

sae TS 


etn 


Tpat was a brbef intermmtion while we ecvered nner the seats. We Just 
drove throuch a "severe thunderstorm with mud flurries. Vistbility was 
dwm-to a few vards, and the stv Jo0ked 14-e a combination of the last days 
of Pomeii and Arsontis. The.+nd.wags -rotucing moilanned Jane chm ges. 


a oo oe ed 


Ty contrast to C.14fornia, most drivers sted on Wdedldd throuch = 
ie as : eas A ae a ee ; , their 9 
only concescion to the weather beine to reduce their sneed to the legal limit. 


And those who wirm out have the sense to nu711 over to the edge of the road 
BEFORE stopning their cars. e ‘tawesterners mow that weather is . y 
i's starting to Tighter wm. We nb dow to mere "tornado watch. status, 
on ae ee = ney nouring. : Bs has recent)v had a course in tornado 
snatéine, tt he didn't see any, so I thinte it wasn't such a 200d Course, 
I'm sure there were some-out there. Bs44 45 handline the manual trans- 
mission. of the Sscort vretty well, after a fairly ronch stort Friday night. 
(Switching twists acain, after stonvine for corfee at a station 
sthere the siens had been blown over by 1act weelr's and today's rough weat her, ) 
"Wouldn't it he_neat,” Barry savs, "sf? tre Intrerans didn't tow vour car, 
but a tornado picked itm and dronmed 4% in 2 field some-here? "Swell," 
I mttter with-ut enthusiasm, "My ear emma be halfwav to Oz by now." 
The radio is now. telling ns th-t the tornad. watch has turndd into 
a tormadg warn nge= 4.@., real tornafnes “ave Reen s-otted. We, twenty 
minutes south of Joliet, are inno denser, but the tornado is heading for 
He nsaate, Cieero, and Chicago, I point ont. to Barry that the endancered 
area incivdes his a-artment, "That's okay. I¢'37 eive me a good excuse 
for the mess," “ash I eould a-nily for emereencry relief finds to clean 
wm Im anartment... 7 | , 
Ontr three mile left to the Joliet Ma11, I'd hetten be signing off-- 
mayhe Barry will add a litte nore. Don's die, everybody. And wateh out 


for stobor, 


? 


Monday nicht... 

Bill's parting words have proved unintentionally ironic, Robert 
Heinlein died over the weekend, Certainly it comes as no surprise: 
the old man had been in frail health for years, Many would say that 
the loss of his unwritten novels is not a great one, considering his 
recent output, and I would not argue with them, But let us remember 
that the man who wrote THs NUMBER OF THE BEAST also wrote THE MOON IS 
A HARSH MISTRESS, and note witn sadness the passing of a writer who 


could make us weep at the death of a conmuter, 


Mad ling Comments 
Rod: Surely the technique that lets you cleanly lift a much larger 


opponent qualifies as skill, #+ Re yr. earlier ct me,"all of the good 
“ ones are taken." Unitil recently, I would have agreed with you, but I 
now have evidence this is not so, Hang in there, 

Annette: Accept the sympathies of one who has been there. Post- 
docing is not much better, as it turns out. Great cover! ** Notice any- 
thing familiar about my address? 

Greg: Can't find your post-mailing at the moment, but thanks for 
your kind words about my drawing. I was pleased with how it came out, 
It's mostly 4 lefte-brain drawing though. The francing about electro- 
dynamics was also interesting -- sounds like it bears on the old copper 
submarine experiment, ** Higgin's narents will be staying with him 
while you're in Chicago -= why don't you stay with me? 


Free Luna, 


